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Thie evaluation-analyeis was performed in-houee, under Job Order No.
55810000, with.the assistance of two cgneultante, Dr. George A. Borden,
Pennsylvania State University, and Dr. David W. Conrath, University of ' ~
‘Waterloo, Canada. The data aﬂhlyeie was performed by the Peychological 'E>
Research Center, Syracuse Univereity.

The first section of the report includes an introduction to the Syetem .
technologz, a general overview of related work, and hypotheses of expected .

f;ndinge Sectior II outlines the methods and procedures; Section III \
ins detailed qbaervatione and experiencee, Section IV discusses the

reeulte -of the experimental attitude questionnaire; Section V includes .an _ b

analysis-of individual responses, proficiency testing results, and the R T

communigation tally data; 'and Section VI reviews the study in terms of the S
hypothesis and the validity of the conclusions, and preeente recamnendations
for eyetem 1mp1ementation and further study. e
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| ' v Secéign I .
\\INTRODUCTION

Background
~»

Computer technoloqv has.evolved with an almost -
incomnrehen81b1e rapidity over the past two decades.
Applications of this technologv have changed from purely
numerical orograms to solution of sophisticated scientific
problems to manipulation and processing of.natural 1anguaqe.
The latter application has resulted in a pan-comouter
svmb1031s where the computer system becomes an extension of -
man's intellectual processes. In a now classic paper,.
J.C.R. Licklider (1968b) outlined the total system with man
and computer as inteeral components. Parallel to the ‘
develonment of computer capability over the past decade has
been the development of a system dgsigned to take maximum
advantage of the computer's power to store, structure and
retrieve textual information in a ‘wav conqruent with the
charac%erlstlcs of 'an 1nd1v1dua1

Aporopriately, the name plven to this system was the
Augmented Human Intellect Svstem, developed under the
leadership of Dr. Douglas Engelbart of the Stanford
Research Institute. Originally, the purpose was to

.increase the capabilitv of man to approach a complex
Droblem situation, to gain comprehension to suit his ‘
particular needs, and to derive solutions to problems.

(Lindgren, 1971) This intention to provide an extension to

man's intellect by utilizing a set of powerful computer
based Eﬁols .was graduallv broadened to brovide an extension
to a grdup's capability and to that of an organizational
structure and then to qeoqrabhlcally separated groups and
orqanlzatlons

The act of augmentlnq a number of individuals with the
same-system permitted a new avenue for interaction: that of
qf§;ter mediated dommunication. The study of communication
in'such’a novel situation is the goal of this investigation.
The backoround will - include a description of the System as
it .pertains to human cdommunication. , Detailed descrlotlons
of the hardware and the software ("software" refers to any
functiening computer program, as opposed to the machlnery it
runs on) may be obtained in the peferenced sources. The
origin of the-problem will e Yurther exa&alned by-the -
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. , ., ‘ o N
.System Descriptlon . o Co . . ,\ e

o ’ AHI 1s designed to take‘full advantage of the ‘
ML .State-of-the-art in computer technoloegy. It is an on- 11ne, :
real time, trme sharineg system with a full duplex
(simultanedus transmlsslon ,and receptidn) ‘terminal- o;system
p- 1ink.. The nesult is a hlghly ‘interactive interface’/between
| - the comDutef and the 'user. Indeed, there 1is little
' difference hetween this man- computer 1nterface ‘and a . -
- man-tq-man interface. _ ! '
. . \
' - Tge- lanquaqe med ium fom this 1nteraction is of tiwo
basic kinds: .the subset of natural English that has been
' .. +selected to have specific meaning to the cdmputern program
< (comman% lancuage), and natural language text which is’
meanineful- to oeoole The ”command;%anauawe" for AHL 1is.
highly develooed w1th a quqrous syntax, that permits max1mum
fiexibiflty for the user. .*It includes many-shortkuts that
‘permit a user to commuhlcate with the systém. about as fast, !
- 'as he'can tyDe,-manloulate the interface transducers, and )
th1nk T : : . A ’. "

,l\_ -

When .an 1nd1v1dua1 user establishes.a connection w1th
the main eomputer he "is able to create, store, organize and ’
manipulate- ‘Written textual material. 'Entering written text
sinto computer storage is, similar to an automatlc typewrrter
- operation. . Once text of" any kind is entered it .is
available’ for a whole host of operatlons, includhng a
, powerful text editing capability. ‘ - « ¢
/5\&, The manloulation of' symbols is qreatly alde by a
"/’ hierarchical structure. - Every user identified unit of text"
) o 1s automaticallv numbered and assigned a user determined
level in the hierarchy.. This establishes a relationship to
the text in general. The structuyre fagilitates addressing
and viewing the text by units of the hlerarchv such as - -
o statements and branches. : ' :

r . “+
“

« - .' The "V1ewsystem" oermlts the viewing .of text in many
‘different wavs analogous to "windows" ‘into thé dtored -
; ipformation. Eor exgmple, the "viewspecs" facilitate . '’
. - . viewing specified Yevels in $he higrarchy thus controlling
‘ the amount of detail the\use} wants displayed or printed.
3 ' * -
The tree structure applies to f11es which are analogous
to documents or books and are the storamge unit for “the .
executiv@ software. These provide a means of further T
structuring text. Files can be combined, in part or in
, whole, with any other.file, and the 'user can "jump" betweg¢en

Cw
t4
¥

S e o . L | . |
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~fa1es are available unless otheRW1se speclfied

- the composition of messages and for tpklr subsequent
‘rev1ew1nq, cross- referepcing, modification, transmission,
f

,'collaboratlve dialogue. E -

varlops files) Part of the AHI capability is Eimilar to a
library where d verson merelv types his request and all»s- ‘ )
books are oresented to him for instant composition into a ’
report or other new extual .entity.” Not only are the. files
in hig$ own library ailable teo him, but all.system users'.'

- s’

The manloulation of textual naterlal throuqh the wuse of’
the addressing and viewsystems is a- €latively small part of ' -
the capabilities offered. There has/ been some question
about the additional power of AHI reglative to the numerous
operational téxt ‘editing software gystems. A survey by van

ndries .answers this quesfion. = . -\ i

embodies much more Yhan ]u%t a text ed1tor,athe1r
to provide a new way of thinking-and working by
- izine the power of the computer in®all aspects of
, ore's work. (van Da 1971, 110)

’ O
ks ) . PN

" Accopdine to Eneelbart 11973), the additlonal )

capabilitiés include™ . communicatlon among teams with JOlnt
-and/qr. .simultaneods "preparation of text: a J‘coIlaboratlve

d1aloque"' sending documents, correspondence, and: . ,
coordinating work: "documentatlon productlon and control"; \\<
and a library.system for the storage and retrieval of
relevant 11te?ature, ete. a "researcb 1nte1112ence.,

éollaboratlye dialqeue: There are computér a1ds for

storage, indexing, and /full-text retrieval. A "messame" may
be one word in 1envth,,or a hundred. printed pages. In any
message there may ,be formalized citations p01nt1ng to
specific passages in orior messages, so thHat a group of

* related messages'becomes a netwqrk of recorded-dialdgue

contrlbutlons.* There is also: automatic delivery of -
messarges; full’ cata1021nq and 1ndex1nq, on-line ‘
accessibility- both to message notification and to the full.
text 'of all messaves, and open-ended storage of the d1alogue
records. These serVvices enable a community of people who
are distributed in space and time to ma1nta1n recorded,

- / ! .
Document .devel.opment, oroduction, and control: There

is a rich set of computer aids for t?e composition, study,

and modlflcatlon of document drafts, \and for automatwcally.

'zeneratlnq high- ouallty photOcompositlon output. with

. flexible contrdls for fdnt-deSignation..and formatting, to - :
* enable the production of publication- grade hardcopy -
- (Drlntlng masters, or microform masters) ‘There are °
-Bair: 0 AKW Evaluation : , ot o Page 3 2
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) ' . ‘ . ‘ )



v

" «internally

4

| , AV |
processes for collaboration between: several'wrfters, and h ¢
ith an editor, in .the processs of evolvinq a final draft. . ‘ .
There are also aids for, thQ people who must control changes,
ew-version distrlbutlons, etc., and’ provide- the. index1ng to
- omplex documents-"or sets of documents " , v . ) -

. 'earch.lntelllaence “ The Drovis1ons withln the
"DialogueN\Qupport System for cataLoq1nq and index1n¢ E T
_enerated items also -support the '‘management ‘of
externaL&V zen ted items -- bibliography, contact- reports,
,clipplnqs no etc. ‘With thesge centrally supplied . ¢
(therefor uni mly available) services, a community can .
, mairntain aSdynamic-and highly use ful. "intellieenee" data Lo -
- base to help it Reep up to date 6h external happenings.that a .
~ovarticularly affect i , Computer- -generated indexes or °
"on-line retrieval ca fa0111tate agcess. €itations of B
external iters from Within the internally-generated dialoque o
. base -- in -the form of\annotations, miscellaneous . :
.commentary, or supportiv eferences -- offer
computer-sensihle interlin the external 1nformatLon
with-the.internal, and cons;derablv facilitate browsing,
retrieval, bazy¢01tation searching, etc. . (Engelbart, 1973)

The concépt is that of a system which permits»the . R
manlwulatlog of English. language informatien utilizing the '
full extent of comput®r technology. -To be augmented is to
have a powerfu setfof toold residing in a state-of-the-art
computer syste® that are used in every aspect of knowledge .
work, i.e. activity .that involves indiwidual and joint T -
Dreoaration of messages, documentation, etc., and sharing
the results with communities of knowle -workers.
(Engelbart, et al., 1967) /(Qge '

. - ~
. L—
[ .
‘ 4

Stateﬁe&t of the Problem
\ : \ | # * .
"What effect does a computer system desiqned to augment
human intellZct have on ‘the individual, groups, and the

organization, Eartiqularly commuﬂi%atibn,within groups and -

\jl}p.q_an izatioh?,

Ay

RN Reww of the Liter'at/(xr'e ' : i

This questlon.has not beer dealt with to date, s
orimarilv because there are no other systems designed to
fully augment human intellect.  In the case of this system,
the effort of the past ten years has been used to develop a o

“the system, not to directly consider its effects. ) b P

s

o
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"~ tool for a svecific caleculation or routine " R

. Elsewhere, there has been a qreat deal of work in *
natural lanzuage-English (hicher order) applications of
compu®ers, including information retrieval systems, question
answerineg or fact retrieval systems (which is an application
of artificial intellicence svstems), text editing systems,
and on-line conference systems. Seme -consideration.of the
effects of these/ kinds of systems as well as the hardware
devices they employ has been investiqated

v Historica ly, the limitations of investigations stem
frdm an emphasfis on the oerformance of the computer software
and’ hardware. esulting in a neglect of the effect of L
particular s stems on the users. In: addition, none 6f these
systems purpdrts tq have any creat effect, but r er is-a
ently, some
some of the

broader applications have been considered an
effects of clhputer utilization on. people
1nvest1qated0 o !
Informatlon storage andﬂretriev systems are reviewed

first because they represent the lgast relevant problem

area. There are thousands of these systems as indicated by -
the Annual. Review of Informati Science and Technology

(Mofitgomery, 1969). Most are, asically automated libraries,
and are represented by majop/proijects such as Proieotnﬁﬁgza
.‘,MIT which ineluded experiments with the zoal of nlaci an

entire community "on-line" with shared information resources
(Rees, 1969). One -problem plaguing such an undertakineg is a-

lack of computer reliability, as illustrated by the SUPARS
at Syracuse Universitv where durine a two’ year Der%od th
v svstem was available .to the university Pbopulation or,a .
.total of about one. month (Atherton, 1971). - S
Such’ oomquter oroblems’are re1at1ve1y minor oomnared to
the challenge ‘of .representine. the information, writte® by
diverse mulstitudes of authors, -such that it mav be retrieved
. bv a user unfam111ar w1th the data base As J. R. Sharp
states,: e e
S
There seems to be 11tt1e point in extending machine
“facilities Which are already available‘to us whilst we
are still comparatiwely powerless to convert the ideas

. our needs whether it be used: 1nside or outside a-
- machine (Sharo, 1965). o
- e .
Efforts to convert 1deam into a languace which gpuld be
used to retrieve the ideas orbdocument surroeates are s
extensive and represent the- majér concern in the area of
1n£ormation retrieval .- Active in the- fleld is Noah Prywes

“Bair i AKW Ewaiuation R R Page 5
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(1967) who enumerates the oroblems under the rubric, .
"alassification methods." The basic problem i3 one of '
indexing, which is usuallv a matter of human judgement. He |
suggests -that the "indexers receive intenge trainineand the

aid of a computer in the process of content analvsi&., The

question of how muc f the task should be done by the
~<omputer or by the mah. is touched upon, and he notes tbe

SMART Svstem developed by Salton, which relies heavily; upon

the comguter. The evaluation of these systems indicatew

what is of concern, namely the relevance of the citation¥

retrieved (measured in terms of "gecision” and "recall")

Homogeneitv of the data base aidg #n. providing X

meanineful relevance, 'and thus there are relatively larege fx
systems in operation such as LITE (a leral System), MEDLARS ;.
(medical), CHEM ABSTRACTS,/ CIRC (a military gotelligence ° A
system), whinh bear out this fact. Ma’jor companies have RIS
been involved with overatiogml systems; however, IBM and "
others are still concernedi!qth the same issues as those

listed by-Becker and Hayes in 1963. « Sophisticated attempts ~ '

to deal with the issues concerning the_representation of a f:
‘data base to a specific need are represented by~ Fairthorne P
(1967), Borko (1966), and Good (1967) who use approaches (< a
raneine from "notification theorv" to decision theory with

some 2ood analyses of the informatio low in between. - Co

. These efforts are concerned mainly with\the = '

effectiveness-efficiency of the s a limited view as

recoenized by some investigators.

A more orofitable view is taken by Goodman (1968).
"User Infor iofpi Needs..." are his concern to the point
where he als ¢nly with the flow of information among ‘ R
personnel. It is difficult to qeneralize from this kind of
o study. User needs are something that each organization .
ok should assess where it is important to have technical '
information distributed. The combination of software
evaluation and user studies has become the more meaningful p
wav to look at the nroblem. A grneat deal of work was done N
bv .Alan Rees (19%9) to improve evaluation by examining the
-subjective resnofises of users of retrieval systems, i.e.
relevance. This concept, when added to measures of
precision and recall, reflects upon the kernal oroblem in,
this use (or any use forfthat matter) of computers, that of
human behavior. ~Kochen (1964) of IBM emphasized adaotation ot
to use through man-machine interaction, and Paisley and '
e e Parker \(1965) modelled the process as a receiver-controlled
' communidation system. Thev stated what is perhaps most
_ relevant to this paper from this area. To paraphrase, the
- <imnortan€ thineg is user sat1Qfactid\\wmyvh is"a behavioral

‘ J
- : A

‘Bair: AKW'Evaluation ' o : Page\é\\ ' ‘
; / R o L | AK L? s
s : v : ' A - &




criterion rather than a structured‘one, where the behavior
response provides the euides to roblem sqution.

Behavior related research, although recognized as of
key imnortance, hds not faired well historically. In 1966,
Marks bluntly stated that there is mot much, what there is,
1s of poor aquality, and little is known about people in
information storase and-retrieval systems. This situation
has not heen reversed. However, knowledee about human
behavior has been utilized 'as a source of ideas and
approaches to the oroblem of indexine, giving rise to-a

sevarate area of endeavor called semantic data processing.
L4

Researchers in the area of semantic data proces$sing are
primarily conoerned with the analysis of lanruade to ,
understand and then aoply the mechanisms by which meaning 1is
reoresented. , The gpal for application of this work is
pointed out.Ry Bbbrow (:1967). It .is to enable the computer
to "understand" natural Enelishy This will permit access to

"'a data base using natural English with results eventually

comparable to human search and retrieval. Semantic memories
such as the developed by Quillian (1966) model the human

.memory usdne sobhisticated mathématical and linguistic

techniaues.. Wérk in this area verdes on what is referred to
as artifici intellirence, and in essence is the practical
application of that field. When data bases can be accessed
on the basis -of semantic content, the user is not limited to "

‘ merely retrievine dogument surrogates as in a 1ibrarv

funetion, but can beein to ask auestions of the ‘computer.

-

Ouestion answering . svstems comprise’! ‘different ea of
computer technologyv. Althoueh it is considered applicdations,
oriented, it will be some time before overational serwvices
are a reality. (cf. Sass and Wilkinson, 1965) Some
systems, such as that developed by QOssorio-(1968), have the
great oromise of . actually renderine large bodies of
knowledege accessible, but are a long way fpom daily -use.
Eventually, as Borden (1967) predicts, 1 have a system

.that will be able to structure,'classif., Ad generate-

theories, oredictions and constructs ffom a body of truly
representativé knowledee. In this litedature™“fIe’ emphg;is
is on™ecreatine an artificial intelllgence&%o serve whateven
ends man sees fit, including understandine himself.

The relevance of the foreecoing areas of information
storaece and retrieval apd auestion-answerine systems is
primarily historical. Studies of the effect of these
systems have been limited to the flow of and utilization of
technical “information. The arguments and trends in the
literature serve as important evidence for a change in )

(3
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emphasis to the human in the 'system rather than the
hardware-software performance : .

A major Iactor influencine the effect of computer
systems is the degree to which the software actively
processes and transforms information. Fact retrieval
systems are more vpassive than artificial intelliience
systems; information storage and retrieval systems are more’
passive than fact retrieval systems; and:'text-editing
systems are probahly the most'passive of all. There is no
computation or transformation, only direct manipulation of
textual ‘information in response to ‘user commands

i -

Text editine software is the. most similar to intellect

\]

advmentation software to be described in the 1iterature It -

is designed to be used by an individual in a manner similar
to an automatic nvpewriter or as an aid to programming (e. 2.
the EMILY syster) (van Dam, 1971). Once the typewritten
inferngation is entefed it ean be changed for correcting
purposés or rearrangehent and composition purpgses. . The"
typical text editing software .package, such.as that = |
available under the GECOS Time Sharing System, (Bair, 1971)
enables a user to orgpare, edit, and store information that
could conceivably be several hundred pares in leneth.
_Retrieval from storaere for future use, recomposition, or
"inclusion in anothar work, is done simply by naming the”
"file". The only retrieval assistance is a list of the
files»belon91nv to one user. Although editors and their
companion printout subsvstems are in wide use, there .are two
siocnificant oroblems. The first is a matter of computer

reliabity, usually resultant from the use of the computer

for a laree number of other programs simultaneously
(time-sharine). - The second r lts from the man-computer
interface, and the command 1a§§§aze S SO
Conputer reliability is a problem that is recelvine a
rreat deal of attention from computer technologists in
ceneral. While the.problems of down-time and errors are
fsradually beine solved, it 1is important to nqte the effect

" on users, especially non proerammers. With text editors-and

AHI, it is much more likely that the user will be a
non-proerammer and have had 1itt1e exoerience and/or’
trainine in computer operation. “ Increasing problems result
in increasing frustration for' the user w1th all the
hehavioral manifestations to the peint at which the user
becomes a non-user. This oproblem tis more acute with .
non-proerammine personnel ‘who do not understand the causes
and do not have alternatiwv when the system ceases to do
the job they need to\haze)@ﬁne (Bair, 1971) - :

-

{
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Aside from this problem, there is 1itt1;/zh the
literature dealing with individuals or dggregates of ‘users
of text editors. Van Dam's (N71) survey of on-ling text
editors provides the describtion necéssary for a comparison
‘of text ‘editing and AHI which should be doye to clarify the
‘differences. Such a comparison has been ne, in response
to the skeptics' auestion, which illustrafes that AHI is
somethine other'than a fancy text-editop’ (Bair, 1971). The
‘man-computer communication problem assgciated with editors
is tantamount to the same problem. w% all on-line
interactive comouter usage. F

The area of man-computervcbmmunication embodies a great
deal of literature in three majof areéas: human factors,
software design, and user behavior, which respectively
emphasize eauipment design, programming, and human -~
information processing. The vast quantity of literature
dealine with this area per se has been reviewed,in the

Annual Review of Information Science & Technology by Davis"

(1966), Mills (1967), et al. throush 1970. 'Mills and
Paisley and Parker \(1963) are among those researchers who
view man and computer~communicatine as a single system, with
the man and the computer sub-systems. The systems
.approach has led to modeling and analysis of the process,
cef. Grignetti, et al., (19741) and a view of the system as
analogous to a human commynication dyad (Bair 1971).

The system model has not received as muéh attention as
the subsystems which correspond to the three areas of ¢
investication mentioned above. There is an extensive but
diverse body of research projects and findings in the area
of human factors engineering, as Mayer points out (1970).
This area is primarily concerned with the desien o
interface equioment (i.e. terminals) to optimize the ber s
sensory motor performance. Consequently, this aspect of the -

" communicatlon system deoends upon enqineerinq design that is

stent.with .the findines and the state- .gf-the-art in
‘,hardware (Pew, 1965). Engelbart and his system desieners
have eiven'a creat deal of attention to this aspect of AHI.
In"fact, sotme hardware advapces were made in buildine the
interface eqyioment (e.o, the mouse and the binary keyset)
(Enselbart, 1967). °
eo. . . _ )
Software design is becoming more a problém of
‘man-computer communication than increasineg the .computer's
capability to provide problem calculations, such as a space.-
trajectory. Licklider (1968b) has long argued for efforts
to achieve a man-machine "symbiosis" dependent upon a ~
program th?;/is compatible with_human functioninme.
Carbonell (1969) reoresents those who have- used a

=4
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mathematical modeling approach to deal with basigc issues
such as task allocation between man and computer. Other

" issues are a-matter. of concern to the more user oriented

researchers. For exanple, the essential difference between

man and computer is the computer's reaquirement for precision

and perfection ds ooposed to man's error proneness and

capabilitv top .deal with abstractions and ambiguities. This

. difference.can be dealt with throueh software design.

Consideration of the differences between man and
computer have led to a focus 6n the user as a component of
the system. Uttal (1967) ‘is among those writers that oo
consider the behavior br psychology of the user 4in addition °
to human factors and computer characteristics. An -
examination of man dn.this context requires that one must ~ -
draw upon the vast literature in psy¢hology, especially

experimental, which 1arze1y treats him as an information
processor.

<+ ) s:///\\
- Psvch01001sts such as Pew, Melton, Fitts, Hunt,, Posner, . .
and Biederman, for example, have done conceptual and? e
laboraborv work thatf.can be drawn upon .to delineate the
human information processing:.that occurs in a man-computer
system. . A- taxonomy‘of human functional tasks has been
develooed from this work that permits aquantitative

~-statements ‘about the human's performance in the’ system and

also provides a framework from which predictions involving e
processing time and efficiency can be made. Thid, of
nourse, cdn be valuable %to desizners who are trying to
optlmize man-computer communlcation (Bair, 1971)

. The %area of man-computer communication does not at
nresent deal with the effects on groups of USers, nor is '
there qnv investigation of the effects of intellect 7
auementation software (cf. Computer Augmentation ofs Human .-
Reasonine, where Sass and Wilkinson (1965) cite a number, of
~efforts| in this area, such as heuristics, libraries, and
_auestion-answering svstems, but do not touch upon the
_effedts ‘of a system. Such as AHI). *“As has been pointed 0ut
text editors are .-similar to AHI, e¢reat in numbers, bat |
apparently not very interesting: in terms of effects., The
‘psvcholorical effects of comput@rs in geneéeral oh man ‘are
beineg studied, and the continuine work in the 1aboratdry

will shed more licht on human information processing.
" However, reviewing is 11terature does ndt tell us anything,
ahout the impact of e unlque technology that AHI offers,
especially on the communlcation among users. - e o
,,, i . :
Recently there have been very interesting efforts in- , )
another area, that of "on-line conferencing." JIn its ‘
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simvlest form, this is the use of an on-line comodter in a
manner analogous to _a telephone .for handling messages
between remotely locatel conferees. In its more complex
implementation, it is represented by the DELPHI system,
whieh is a spvecific kind of conferencing. According "to
Turoff (1971), DELPHI is the use of anonymous responses to
questionnaires and other statements of problems, where these
responses @are then compiled and ‘fed bhack to the respondants,
\who then respond to this feedbatk, and so on. He recommends
the automation of the orocess and forecasts a "opllective
intelllaence“ from such uses of COmputérs (Turoff 1971,
32

v

.

« \Hall (1971) describes the details of DELPHI automated
conferencing, which he terms: "a specific type of deecision
makine ‘'system". The computer serves as -a data cel' %L ion
and routin® device which enables a egeographically #t e r el
qrouD of ‘experts on some subject ‘to conduct re gtely those
d1scussions and referendums that might ,oceur at ‘a
conventional face-to-face conference. ‘The . mechanics of the
conference are handled by the cormputer.

On-line conferencingzis cne'of the caoabilities of* the

.. AHI system, and the system could easily be adapted for

DELPHI. Thus, the literature in this area is highly
relevant. Consideration of automated conferencing usually
~entai1s the implications of using computers to mediate -
interpersonal communication in *ceneral. ' Turoff ‘goé&s even -
-further y discussing. the implieations for orqanizational

- structur His n‘})osophical approach is a besining. at
n

describinq the‘bo tions .existing in oraanizations that -

. would bg . affected by ‘AHI technolozv

»‘V
The ‘puroose of DELPHI is to establish a meani ful
group communication structure, accordineg to Turoff (1971,
-317). He opresents the criteria for meaninzfulness and then
'approoriate applications of DELPHI. One of¢the crjferia for
meaninefulness ar1ses out of the effect of comput rized
conferenclnq, which "is:

.the eroup oréssure $o restrigt discussion %o\the
meat of the issue.. Verbose statements alwaysjte
+  receive low. acceptance votes and individuals* quickl
learn, because of this, to sharpen their position if
' -they wish to make a point (Turoff 1971, 321)

The oroblems inherent in large orQanizational
structures”’ ‘are reviewed, such as the need -for hierarchical
structure, the. 1ncreas1n21y complex environment, the effects
of size, and the resultant lack of effective communic tion

9 .

4
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Aoe and problem solvine capability. He notes the inadequacies
of formal eommunication c¢hannels. , (A

N ' , —— oo e Co
CoN The result is a qrowﬂﬁE lack in many organizations of
\ efféctive communications about various problems. The
- individual perceivine the situation faces a choice of.

; - either establishing informal communication c¢hannels and t.
, | vperhaps suffering the consequences for bypassing the
established.modes or suffering in silence and adaptinsg

a game playing \attitude toward the communication
process available to him. When this latter attitude is
characteristic of a large segment of the organization,
there is no loneer an effective human communication

| -process and individuals become extremely unresponsive
. to-attempts to effectivelv deal with problems (Turoff,
1971, 323).

" Althouerh the use of the computer might be expected to .
he a potential solution to this very common downfall in C
organizations, Turoff surprisingly interjects a possible ‘ )
failure’ for this to occur. ' VoL

. Psycholoeists would agree that given the alternative of
an unresponsive human communication process or a
resoon%iv man-machine communication process most
individuals will shift their efforts at. communicatlon
to the machine (Turoff, 1971, 323) ' ’

‘This is the real danger with the AHI system' that it- . o
might act as a surl qate for effective communication or give
N the illusioh that ‘e fectlve communication ex1sts This l;
o effect i's fundamental and will be closely obseryed.in this
study. . Certainly, the AHI'system will affect the .
communication Drocessfx : o ‘ : oy

\

-

of-the Internat, onal Conferenc on Computer
Communication i the Fall of 1¢ 112, was "devoted/ to on- fine
N ’ conferencing or ™Nele- conferencfhp" The session chalrman,
’ T, Conrath, clearly established the extent of the work which
' was renresented bv.-the papers presentéd at this conference.
. He outlined the issues .and vosed questions which are,
. summarized hy the question, "Why hasn't more been done on
\ man-computer-man communicatiom and the augmenting of '
Lnterpersonal communication®?" He indicated concern that
.he could not find a wider variety: of\research..." than
o ‘ that represented in his session on "a331§ting man-to-man -
- o interfaces and related issues: (Conrath 1972b, 146)."

A sessi

Althourh the 1iteratLre does not deé; with the <
- important questions of wffect, as Conrath points out, his

LI

-

- ot R . L4 "4
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~own work does. He provides a conceptual framework, ' {4
he .

.computer's imnact on organizatlonal structure |

definitions, and a .methodologv for investigat
nrath,

1972a). This is unlike other reported work in that it deals ™ = -
with the 'process that is an organization rather than the

resultant organizational schemes, such as what departments 7
and management positions should be creatéd to manage

computer installations. ‘He describes' an-orgamization based

on an excellent (and obvious) definition. An organizatien

is a set of interpersonal networks, each of which is based

on interpersohal relations comprised of the communications

- among the memhers-of that orranization (Conrath, 1972a, 68)-

The elaboration that follows represents a great insight into-
the -workings of organizations, which is supported by an
empirical studv.

Conrath empioys a field studv methodoloey using a
modification of the Quickborner "communications tally
sheet." - The overall ¢oal was to'obtain data about -the s
properties of an oreanization based ‘on specific . : o
commuhication events with minimal disruption (Conrath, ‘ ,
1972a} 71). This would then provide-4 context for the~4 "
measurement of *impact on orqanizational structure, i.e. i S |
change. This methodology for measuring the orpanizatlonal'> b

.impact of the.gomputer may be appropriate for the study

" oreganization. Consequently, there.are. three major

proposed here, and will be discussed in detail in the .
section on methodolozv - It is interesting that Conrath does »
not mention AHI per se, but rather in general. 'f

The" 1mportant 1mpact of the computer lies in the '

development of 'software that will allow it to- assist »

gnd auqment 1nterpersona1 1nteraotlons (Conrafh 1972a,,
2)

Thus, Conrath assigns substantial 1moortanoe to the, AHI
SVStem technolopv How the' svstem purports to augment
1nterpersonal interactions and what in fact it actually does™
will.- be described by this 1nves£1gat10n ‘ R
?( - : Hypothnses o, - N k

F L
- The 11terature 1ndioates that there w111 be effects on
the individual, theé ‘communication amone. individuals, and the

A

hvpotheses that are ooncerned with effects on the population . }
in three-areas: (1) the 1nd1v1dua1, (2) the communication

-in eroups .and teams, and (3} the orcanization. The ‘ -~

hypotheses represent the effects that are uitlmately !

-
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- (cf. Enpelbart 1073)

- ’ “eg.. # ity of written information has a relatlvely
unexplpn E
’othouzh

Workshop“.which is described below. . . :

‘

-~

expected,as the populatlon becomes an "Augmented Knowiedqe

aided the rapid availdability of his own inforpation, 'the
ease 0 chan21nv that information both in -its cQ tent| and
structure, and the flexible oontrol of structure-viewlna

Qg The indlviduaf\z verbal thought process s will be (x
y ) E

ect on the development of a person' s\gdeas, .

s, ete. -He.-traditionally is limited to handwyeiting
or typing to make thoughts initially visible, and the; to
rewriting each time clarification, correction, up-dating,,

tructurine, etc., is necessary. 'This may reauire the™
in rvention:of a tvpist. and communication:of the necessary
chanees to this second party. The ‘longer the paper, ar
whatever, the rgreater the probf%m of revision. Once :
lengthy paper is prepared the thinker's ability to'm ssage,
manipulate and creatlvelv deal with those ideas is
curtailed. , > :

When thouqhts, ete., are entered into the AHI system,

. Wwritten information. The capability f AHI to permit rap1d . .

ghanges in stored text of any kind was described dn7the. ° h"
‘Introduction. _From this it can be expected that én, ‘ : :
individual will Jnove throueh his stored: ideas 'y, qreat

ease -- massag\;E,‘and creatively engaging- words,‘concepts,‘
facts, patterns, and the various ‘nuances of recorded. o,

thought. ' He"also has, at any. time, a copy to share with - .?

.Wwhomever he chooses. L . ]

.In addition to the,flexibillty galned, the. h1erarchica1
structure adds what .may be a new dimension to computer

stored thought. . ;he structure permlts verbal units. to.be /
placed at a level “indicating relative “importance, sourcey - ‘
cateecory, ete. Thus, it is predicted that relationshlps can.’ i
be captured or established which otherwise mightobe obscured ~
bv semantic 11m1tat10ns o - '

‘their work on the.system will be facilitated by the free

The-comdunlcatlon of individuals accomplishing

acces$ permitted to all individuals' work as structured into
the system, by the ease of making changes in the writtén

work .of grouns, by the capabllity to transmit -messages; or
ozge{‘ nformatlon through ‘the computer, and by the - .. -

Bair: AKW Evaluation: » ~ Page 14 °
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capability taq 31mu1taneouslv access and modlfv stored
information by numbers of persons.

. - Knowledee may be collected and comoiled thus takinq
maximum advantage of the resources of the on=line worklnv
group resultine in better de0131ons and actions.

. The result would.be an "Auqmented ‘Khowledge Morkshop"
promotine the integration and synthesi% of the efforts of"
individuals to vield a Age w level of group creativity.

- Consensus weld he*represented by a stored record_ created
:simultaneously¥ oyer ‘time. The leaders of the Auimentation

. Research Cehteﬁ (ARC), Mssrs. Engelbart, Norton, and
Watson, elgborate on the conceot of the "knowledqe workshop"
as follows : : . : .

‘The term-"knowledge workshop" is built directly upon
"the terms "knowledee work" and "knowledese worker", . J/
" whose special use is from Peter Druckep (1969). He

develons a much larger ‘theme about these cone¢ents,

addine terms such as "knowledee technologies", r

"knowledaé‘economy"' and "knowledge society", and ,

- vpointing out that the erowing level and 1mbortance of
knowledve-woﬂ& activity in our society will produce a
discontinuity in our cultural evolution of a scale
commensurate with that of the 1ndustr1a1 revolution.

— L R

’ ' The knowledqe wOrk hop is the spe01a11y orov1ded
_ . environment in which knowledge workers do ‘their | .
. . knoh&edae work. We can talk about a small knoWledqe4
. workshon for an ihdividual, or a ldarge knowledge ;
workshop for an orqanréatlon Knowledqe workshops have
. evisted for centuries, but here we consider maximizing
v : their effectiveness bv svstemablcallv evolving tools,
-~ methods, etc., wity heavv deoendence upon the new \
S tedhn01021e§ oﬁ computer time sharing and networking:
;- ., The result is the "Augmented, Knowle@qe Worker" (AKW)
- which desorlzes an 1nd1vidua1 effec 1ve1v u31qg AHZI.

»

) #
. o e ,
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Basic . workshop funct}bns will serve the da11y handllng
"of the AKW's workineg information ‘«--pof their notes, - 4
‘things-to- do lists, memos, letters,yggsions, plans,.
budzets, announcements, commentary, proposals, renorts,

orograms, Hocumentation, item- control catalocs,retc s

And before it can sensibly be of much value, as
Engelbart has-stated, the Augmentation Systew has to-
provide for the qrubby cut - and-try detail involved in
" tdhe minute-by-minute, dav-after-day worker's handling
of this information: in the- .user's composition, :
studyine, ‘commentino upon, arguine about, modifylng,
communlcating, Dubllshlnq, presenting, etc.
(Engelbart, Norton aWatson, 1973) N

3. The éaSe of .handling Knowledge Worker tasks and the

- openness among "AKWs will have a strong impact on an *

\ organization where groups and teams are augmented, by
facilitating the vertical communication «in that- orzahizatlon

and- ultimatelv, the oreanization itself. . .

When ‘the AKWs are at all 1eve1s in an organizatioh)

'\ management and. subordinates can communicate throuwgh the _
systenm with ‘the same ease that co-workers cgn interact. The
message, transmission capability would facilitate the conduct
of most of the organization's business through AHI,

The tradeoff from these increases in communicatlon st/

N . ,historica]ly been a ijogs of efficiengy (of. March, 1965)..

- \y\ ~ However),, a very importanft product of AHI. is predicted to be

g ; .the implementation of modern, "ooen" management technlques
e li-wit out ?oss of efflclency S : ‘

)’ These hvpotheses are 1nterre1ated and interdependent
The methods to be used will :not deal with each hypothesis
‘singlv, but data will be provided that can be internreted -in
liezht of each hvoothesis to sudﬁort or re?ect it. -

-

o !
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METHODS-AND PROCEDURES - - o o .

. In order to obtain meanianul data illuminating the - B
effects of ugmented Human Intellect Svstem, every .
reasonable hn1que has begn emploved to- document, as .
thoroughly as possible, the process of evolution to the -
inteerated use of the technoloqv on a- daily basis, -
narticularly for communication. This study reports a . e

- miléstone in that - evolutlon after seven months of System ‘use - -
on-an- experlmental basis. v

¢ .

. R

I ’ ) éoquound

_ th1s study '
) '.a (1) If the System.ha8.an efféct, (positive ‘or nesgative)
I3 : S then that effect Will res n a corresnondineg measurablé
- .- change in’'th€ ‘attitudes of System users.toward the Svstem

and oeneral technoloqv that it répresents

R

. ' (2) Measurineg the attitude of the population involved

e is one valid way of ascertalnlng the. effécts. Attltude‘ »

- . change. results primarilv from effectlveness, ang conversely,

attitude stroqglv influences effectlveness It is also a . '

desirable methqQd due to 'the 1nd1rectness by. which, data is T

‘obtained. -However, a priori attitude'w111 affect‘the '

S ,'-.oropens1tv to use the\Svstem This use 1s ne essarv to .

o cause any attitude change, while’ positive System effects .

' r',' will also be demonstrated by increased or continued System B
usace, (Attitude change “due t; maturatlon will be notegd by’ -

comparison to a oontrol group/) -

-

(3) It fpllows that attltudes w111 vary dlrectlv with

chanees in communication among the subjects. ‘Thus, 1mDroved’\\
'communlcatlon, horxzontallv or vertlcallv, would result| in
Q’ ) ‘more positive attltudes R N “

K4 ° " N \
(). Resoondant reports are a valid means ‘aof acertainlnau
, chanees in performance/ef%ectlveness. Althousgh'subjective,
e ©a user's judeements about the utllltv of a tool -to‘him ére . .
rellable data when there is' a slonlflcant number of useqs . «

' ‘Based on these assumptlons, the investlgatlbn 1s a L
descriptive, field study. Ouestlonnal;;é and difect’ \

observation’ are the primary sources of ta.. "There’are $1x
specific types of 1nstruments, (1) ac ronlcla of qomMenhs )
*Bair: - AKW Evaluation s : . . Page i?’ '
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and Mmstructured participant observation, (2) case study
.descriptions, (3) interviews, (U4) 4 controlled attitude:
. * questionnaire, (5) a*content questionnaire and (6) a tally _
of cdmunication transactions. Influential variables, : . *.’fZ?
ooulation_ emozraohlc factors and job task type, and -

Poou»ation CharacterlstiCSec, /" -*,.. | \J

N The Dooulatlon @or this study is Pre- determlned by the

- organizational 'structure where the ‘System is beine / Y
implemented. - Two similiar orqanlzatlonal units are emoloved /
as the expérimental group and the controﬁ qroup RN o
respectively. | o ? . - .
The orqanlzation is a 0overnment research and : .
. o develonment labcratcry deallna primarily with e1ectron1cs t

o The pnpulation is-within a- structuvﬁ‘sgiclallzing in S
" ' a3 1nformat10n science which develops,’ 'tes s, and evaluates F
'certaln kinds of computertsoftware. Almost all personnel y
are collece educated, and a sizable Dercentage have advan ed .
deqrees (see Appe d1x A). R : S L .

.
The kind o/ work done . by the Dopulation could have "z: -
- 1mpoﬁtant bedrine on the 1nterpretat10n of the results. -
Thus, the investigator establlshed a framework which was - . _—
used to cateqoriz§ what kinds ‘of “work InvolVed what _ R R

. percentaoe of the oerson’s time. N

‘ .The list,of "]ob task tvDes“ was created by the
investigator 1ntu1t1ve1v from observatio and . dlscu551ons '
with mémbers of the oooulatlon LA Dilot study of a cross '
: - section of the opopulation resulted ‘in ‘modification and N
. 7,' validation oﬁﬂ&he final list wh1ch was found  to be. . o
- representatlve A semi- structured interviéw was then g¢iven. I
e The subJects Were asked to determine the- pereent of t1me X
spent. in each Jjob: task type. .This is an indicator of any C 77\ !
o .differendes hetween sub- grouos or the test group and the
s - qontrol qroup whlch could act a-s sourlous var1ab1es v

oot . (2) Measuring the attitude of the pooulatlon 1nvolved * R
is one va11d way of ascertalnlng the effects Attitude : W
change - results 'orimarily from effectiveness, and conversely,
attitude strongly 1nf1uences effecﬁlveness It is also a oL
desqrabIe method di¢ to the 'indirectness .by which data is ) -
obtained. However,, a.priori attitude will affect the, o
propensity to. uge the System This use is necessarysto™ Ag
‘cause .any att1t3de\chanqe, wé$&e positive System ef ects =

0. . - . v - - . -

*, Bdir: AKW, Evatuation  , ', - ™ Page 18
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. rwWwill also be '!emonstrated by increéséd or continué#d System
usace. (Attitude change due to maturation will-be .noted by
comparison to a control qrogp.)A Co '

» v . * . [ b ’ ’
2 . (3) It follows that attitudes will viry directly with
“ changes in communication among the subjects. ' Thus, improved
‘communication, horizontally or vertically, would result.in
more positive atditudes. ' v
(M)vResponﬁant reports,are a valid means of .acertaining .
chanees in performance/effectiveness. . Although subjective,
. a user's judeements about the ﬁ%%) y_ of 'a tool to him are
_reliabde data when there is a sienifi t number of users.®

/’-

-

Subjects were assigned to suflj-groups within the
organizational unit based on afe, length of service .time,
rank, Jjeb task tvpe brof@kp, and type of position (manager,
‘encineer, :admifiistrator, clerical, and experience with '
computers). .. U S '

- o . : /.
" Job Task Types (renergl catagories of "job activities
that are accomplished hy the population): -
1. 'Programming '- R o | I
2. Project’enqiqeeninq, including: con t paperwork
(forms memos, etc.), reviewing proposal§ and reports
3. Writine pnlans and/or reports - -
: 4, Software operation " (including evaluation, debuggine
< ¢ of software pfckaces) - ' : -
I 5. Briefings. . :
6. Demonstrations of systems
7. Manarine other personnel : o
8. ~-Administrative paperwork = S _
9. read irig\\’

e

Studyv, review of the state-of-the-art,
“literature search; eté.
10. Secretarial work.” )
. @ ) . , ‘ —~ . o ) .
¢ > (See -Appendix A for subjectvjob’task‘typg and
o demoqranhic/vhtalj ‘ - iE . _
- ) . a oo -

Observations of Effect on Behavior

_The -most. ”straigh't'f‘or'war'q means <o0- understand the
nrocess and effects this study is concerned with is to ‘
dijrectly observe the behaviors of the population during the -
vperiod of exposure to Svstem usage. .It is .particularly true
in this instance because there are numerous problems and
events that cannot be anticipated -- this is the first
- System implementation for non-deévelopmental DurDo?es.

i) ‘..' } i § B
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The;efore,;closed endedLinétruments,‘such as QUestionnairés,
cannot he relied upon to capture all behavioral changes.

3

It is imPaortant to document the specific uses of the . ,
‘System which 'are an inportant indicator of effectiveness =-- '
if the the System is selected as an alternative to B _
. conventional means, this clearly demonstrates that there is !
“ some reward. This was recorded in the Chronicle (see below)
with any other .user-entered experiences. - : ’

) However, the presence of reward does not necessarily
. ‘support -the hypotheses; other factors such as novelty and
eroup pressure could cause the same results. Thus, the
question must be asked of the users: why, in fact, was the
System selected in particlar situations and what experience ;
resulted. Interviews (see below) are used here. Again, \
this information does illuminate important.motivational
. factors, but it is limited to conscious reactions, subject
to influence by the situational set. -
. System-uses. and the interview data may be corroborated . .
by noting the actual accdmpaqying behavior. .The resultant '
case historv provides insight on the basis of actions; a .
most important datum that.is possible (and necessary) to
collect when the the population .is relatively small..
.. Direct, serendipitous observation is possible because the _ -
observer is co-located with the population and has the,

"~ opportunity to interact with them on a daily basis (see
bélow). . : - -

ThqAChronicle

The: Chronicle was established as a vehicle for

* recordipz the Serepdipitous experiences by members of the .
“‘Dopulation‘thﬁbuqh the System. Any experience that was .,
. perceived as noteworthy by a subject was recorded in a

: special file _named CHRON in his directory or in that of the
dinvesticator. The investigator then perused the files of
" the population and compiled a summary, collatine and _
synthesizing similar events. The voluntary-selection of el
events was not expected to yield more than a record. This
factor is important for realistic interpretation of the data
‘which are not representative. ® ' L

PRI . T 1
. ' X
- ~ . . L oo

~ Personal Account . , ' .o 0
: R . R
~ The investisator has been ef of the System for .over
,a year and has been using the gisZIay System for about seven
‘ <\ o VV‘ : . ° N ' ‘ i
e Bair: AKW Evaluation . : . Page 20 -
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- months, since its initlal availability outside the Stanford

" Research Institute. This, as well as other'papers, has been:
prevared on the System. Thus, 'my experiences are included ,
wherever aopropriate, particularly in documenting the uses

of the Svstem both for communication and for effect 'on ‘the
~individual's thought orOCesses, btt not- for motivational .-- -
attitudinal data. ' , ‘ Voo L e LS

. - . - . . N &
= . :

A4

Interviews T : . AR . . '
A ' » .‘.. .
- . Interviews were conducted at intervals throughout . the Tt
: periods that- began wi¥th System availability to the population , ¢
of 20 persons. Two non-members of the organization, were .4
employed to conductvunstrUbtured interviéws that .allowed’ the
maXimum oooortunity for open ended resoonses. Hopefully - Y.
this enabled the respondent to° introduce those things which:
. were most imoortapt toohim, while minimizine the strugtuping
) .of these, perceptions by the interviewer. General questions
‘% such as,‘"Could you tell m¥® more about that?" were followed .
by more snecifin ouestions Snly when deemed necessary by, the -
1nterV1ewer to gain some ,more detailed" information fron)g
reluctant respondents, The interviews .were non- directive to < TN
the point of resembling a.discussion. Although the sbwle ‘
was intended to be Rogerian, suﬁqestions wefe uded when .
»  gertain oroblems were anticipated, “eg. "Did- you have trouble . .
. with ounput directives?! (see Angepdix H) - S I ‘

g
n

e e N .
Pireat Pbservation T S A
Tne investlvator S Dos1tion,was~a vantaqe point from e
Qwhinh to vather empxrical/Qata Events were recqrded as ' o
" "thev drew®the attention qf ‘the 1nvest12atorn‘ Oportunities - .
for this kind of observation includet - codversations that, - ~» ° .,
' were overheard ("eavesdroppinq"), random. warticipation 1n '
oonvensatlons, sessions ar131nq out of a request for ‘
assistance on the Svstem< observing the . process -of document =
nrenaratlon and the*end product of System use, and reviews '
of the eontents of subjects' flles\ RN ;
. This kind of record is highly 1moress1onistlc and is
deoendent more than the other techniques upon the’ observer Sy
oerceoégai set. In this .case it was mitieated by thev ”
workin nvironment in which sub]ects Wwere non-volunteers
. involved primarily because of their lomation ipn the . ’ )
-organization. There were no direct rewards for . ' )
‘qfgarticipation. and no-lessening of the workload imposed by
manavement A minimum of additional obtrusion 1nto the ° .

. .
s ' )

3

“
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workine world of the.subjects was imperative, thus
supporting the use of techniques such as this one.

' -

The combination of theSe methods ‘was intended to be
synergistig --: gach is- subject to relatively strong
sub1ective2bias However, the combination 1is capable of .
providine valugble description of the effects and impact

. of. ti#e System on the ways in which the subjects behayed
while accomplishing knowledqe work.

[

)

. % ’ Cgntrolled Attitude Change Measurement
' The "T" Questionnaire (see Appendix C) was employed to
-measure possible effects on the attitudes of the population.
The assumption was that changes in attitude toward the
System technolozy and the working environment, observed in a
contrelled format, would oermit conclusions’ to be drawn
" about the efyectiveness of the System.
-This \is a standardized attitude questionnaire . which was
. desiened to measure the subject's eeneral attitude toward
the ABI concept/technology, Dretestinz before contacting the
a.. : Svstem and then after training and usage. A four position
‘ 'scale orovided a forced choice decision. The positions were
. . labelled "strongly aaree", "agree", "disagree", "strongly
" disagree". : S \ Y -
) iThe "T" ouestionnaire was given to ane group of users
b ° ?\. before use-“and ,one group of non-users as acontrol. This
: constituted a pretest and provided the basis for comoarison
. with the results of thejsa me,questionnaire after full usage,

of System " The %glit group’ pretest is a control for test

effects . : /’ e

There were numerous factors that could influence
attituﬂés other than the independent variable, orimarily due

v - to the” small population size. These were ldentified and all
Lo “ the. 1nformation available conceérning each was recorded.
. This was theh included as part of the data base for

analysis. In this manner, correlatiions were re reliable.
The potentially spurious variables were qroup under the .
followinv headings: : '

. [ ]

. © (1) Pooulatlon characteristics
The description of the oooulation included Job Task

- Tyoe, and demographic characteristics, including age, length
o0 of zovernment serv1ce, Dosltion (title ifm™ manaqer,

Bair: AKW Evaluation ' : - ) Paqei22_




- . otherwise soientific specialty) and rfnk (see the section _
on Dopulation) '

e

N (2) Traininq

. Trainine was as nearly the §ame for each subieot as

* possible although mueh of the learnine occurred throuah
‘System use. Learnine time was recorded from periodic
interviews, questionnaires, and/or System maintained usace

", .records. Whenever possible, the records were maintained
from the first tra1ninq or experience ‘with the System

-

. .the Svstem was measured near the end. of the ex?erimental S
e . period: The test consisted of a paragraph of text that _
contained numerous errbrs, and a corrected version with the
‘errors marked.  The subject was asked to copy the incorrect
‘ver§ion into his computer space, edit the errors as
indicated on the correct version, and then send the
corrected copv to the experimenter. Subjects were also
requested to use the other communication modes to notify the
experimenter that he had completed the test. (See the
Exeroise in Appendix G). ‘

¢

- . -

T (4) Termina1~avai1ab11ity and tYpe o B

The tvpe of terminal used and the availablity of the
terminal and System, was noted on a percentage basis. - Of

. .particular concern was the difference resultant. from the use -

) of . CRT (TV- llkartermlnal) and the tele-typewriter
; erminals. - Connect time to the Svstem was recorded '

automaticallv. . Ty
(5) Organlzationa; Climate

, The Organizational Cllmate Index (OCI) (Stern, 1969,
and Richman, 1970) was employed “to measure the differences,
if 'any, between the control and experlmental ‘groups and
subcrouns based on the demoqraohic data.

L2

) ’ :The OCI as the trtle 1ndlcates, is desivned to measure
. the eclimate that ex1sts within "an organization as- perceived
bv the members of 'that orcanization. ' These perceptions
ultimatelv affect how a person feels about the placevwhere
he works. This is a result of, at least for a laree number

- of persons measured toesether, the ‘climate. The
questionnaire was «desiened to be as 1nd1rect as possible,
thus relieving’ the 1nd1v1dua1 of the more sub1ect1ve burden

S Bair: ‘AKW'Evalanion » ::>~, - , Page 23
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of Judginq hrs Job environment Iastead, the test includes

300 statements about the kinds of things that can.go on in
the oreanization which are rated true or false. ¥

A orouah statistical analysis by the Svracuse L
University Psychogical Research/Center's computer Drogram
.oaded-the statements on 38 factors (see Richman and Stern,
1969) which are descriptive oR organizational c¢limates 'in
ceneral, and have been testéd at other institutions for

~.validitv and reliability.

Thus, this test orovided an excellent clinical

- experimental control as well as a pretest for future =
investigations (a year or So hence) which might compare "the

results of a posttest to determine if there_is any effect gn
the organizational climate by the AHI System

U

Structured‘Opservatioas‘and‘Communicatioq"Analysis

Content Questionnaire ("Q") . '. -

Al . . - b

"Q" was administered only at the énd of the’
experimental use «period to determine the ‘specific reactions
to use of AHI by those who had reached a functional -
orof101encv - This  included questions on the type of
terminal, Svstem vailability, effect on, workload,

I8

-Hisaeoointments encountered and particuﬂar uses (see

Aopendix E). Two tyoes of'auestions were used: _

1. Flve positionm Likert tvpe scale questions which 2
dealt with the effect of AHI on specific daily behav1or
routines,|especia11v communication.

2;‘ Multiple choice and open ended questions were
employed to eather information about the percentage of time
the System was used, problems not addressed in the
chronlgle, etc., to establish any Dossible cause of sDurious
effects. - ~ -

] ,
Communication Tally Analysis

;8onrath's communication tally method was applied to the

entire population and an additional level of management as
well. As suggested in the review of literature, this is the
best method found for obtainine data that can give an
indication of tﬁe_changes in communication patterns -due to

TN
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the use of the. Systen. .Communication events ‘were recorded‘
for a period of approximately one week. - Ll
‘Howeven, difficulties that eannot be solved a priori
were anticipated. Conrath (1972) noted the potential loss
of reliability due to the surfacing of inhibitions toward,” P
participation. ine onlv volunteers assures some =~ * . S,
cooperation in filling out the extensive tally sheet, but . P
there still may be a problem when the subject finds himself '
with a sizable burden in addition to an alreadvy heavy -
worklvoad. : _ : . ) :

The oooulation size for this technique limits
_0enerallzationw But some prediction, includine the.
establishment of the communicatign network (patterns), was -
-Dossihle, eseecially since sub}] ts were from higher 1eve1
management as well as from the pottom level: Any change
(i.e.. use,of the, System to co municate) will increase the
probability that AHI will cause these changes in-other
persons As well. This techniage wi11 have to bhe
exploratory, but should be eresting at the verv least. .

RPeY ¢

Another oroblem was the representativeness of the time
period that was used. A five day. veriod was selected with
the ful]l realizat®on that this was a short time apd might
not he representative. However, it has been ascertained Lt
from exneriencé that this is the maximum time, that such a
- population can be expected to coopenrate with the additional X

load. (Conrath, versondl communlcation, 1973). The short '
time period notw1thstandinq, the 'data should be sufficient
to draw some conelusions. ‘

The technique involves recording ihteractions in a
binary fashion; either an interaction hag taken place or it
has not. The interactions are defined as essential
interpersonal communications, on an iniated/received_ whom
basis, by mode, erapsed time category and pumber of persons
involved. "Essential int%{personal communications 1nc1ude

+all interpersonal. interacf€ions except for personal
greetings, when restricted to no more than that, and S
requests for ﬁévﬁurs, such as 'do vou have the time?,' that T
were dependent %olely upon physical oroximity.\K(Conrath -
1972b, 11) All'events are recorded by am "R" fgr received, . 7. .
and an "I" for “initiated. The tally sheet (see {ooendlx I)f~ =
is a comolete reoresentatlon oﬁ the informatlon that is
‘recorded.. \

- This tally sheet has four ‘additiofial categories\ for Qhe‘
. : .use of the System: link, send message, shared files, 3nd -

Ly
-

\-/;‘ o . . : . R \\
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Journal subsystem. In this way the quantitative changes 'in

the mode of communication ate noted. S ~

‘Data on the authority structure, physical location
(office landscape), d4nd other factors were descriotively \
recorded in the section on popylation.. Of importance .were'

- chanees in the vertical channels of communication within. th?

organization where the managers are augmented and thus will

I\ AL
\ ’

" “Rave the computer. based modes of interaction available. - The‘

L

"7 a4 small N. Thé N of approximately 36 (4 eroups o

- sub-egroups,. (See the discussion of the .population.)

traditional difficulty of communicating with managers may be
overcome, hut ecircumvention of formal authority channels '
“'might become a problem. The rnstructions (see Appendix I)
were modified for use with this particular population. Data
Analvsis .was done by computer tabulation of the coded data.

-

L4

i Design Format Showing Ail Questionnéires

_GROUPS PRETEST ~ TREATMENT ~ POSTTEST

USER 1 (I) T, o0CI 1'x DT, @
_USER 2 ' o ocI X (III) T, Q
€ONTROL 1. (IV) T, OCI T

- CONTROL 2 . ocI L ' , (Vi) 7 -

The design format shows.the spli alf n»T» o
Questionnaire nretest where half tgiézggr group and half the
control eroup did not receive the test. These groups
were assiened Roman numerals for. K the purpose of computer
data processing. The OCI was given to all subjects at the -
time of the.nretest to control for group differences, etc.
.The "Q" Questionnaire was given only to the users to Eather
soe01fio reactions to. Svstem use.
This is a non-randomized Solomon four-group design wit/
9 each)

necessitated the non-random selection of subjects r the

The above desimgn is constructed to control for test
effects of ‘the "T" questionnaire and time lapse changes!
during the éxperimental period (population maturation). We
cannot ‘change the group membexship due~to the fixed
organizational structure. T demographic profile provides
a check on subject d1fferences that might affect the outcome .
(Aooendix A).

5 ’ : -
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The diff~rence between the pretest and Dosttest is ‘the
kev measure of differences due to the treatment However,
the nature of the ™T" oguestionnaire may cause test effects
after the pretest thus confounding the posttest.

Differences between the posttest for subgroups (1) and (2)
can he attributed to pretest "T" effect since the sub-groups
(i.e. the 'sub-division of the user and non-user grouns) are
matched on all other known yariables. The key test effect
is predicted to be an incr¢ased awareness of the technology.

. This investigation Has been designed to gather
information about the e%fect of the AHI System durine the
process of implement tion employing as ‘many.different
techniques as is feaSible in a real world, working
environment. The furpose of this "shotgun" approach is to
compensate for the limitations of psyehometric technioues{
"applied”in a non- 1aboratorvkenv1ronment The effects that
are belnq 1nvest19ated are so novel (never having been
examined before7 that' a detailed account of the process of
\1mp1ement1na an Auwmented Human Intellect Svstem would
Drobablv be a 91qniflcant contribution in-itself.

The follow1n9 -sections are divided on the basis of the
data collectiomtechnique. It is hoped that—-each section is
just a beginningjof the analysis of the effects of what
Peter Drucker ()967) ¢alls the "knowledee revolution"
(analogous to the 1ndustr1a1 revolution) for which AHI 1is

- the prototvne tool. - ‘ IR : -

[
»
>

—_
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' Section III |
OBSERVED BEHAVIORS

.-

]
. -

Learninq to be an Augmented Knowledge Worker

e

The res¥stance to 1earning a new System as a way of

. doineg one' i dailv knowledee work was hieher than expected

Traditional work pattérns, were adhered to with a ereat deal - .
of persistence by the. Dooulation, a manifestation of the - X
"rejection phenomenon."' This occurs frequently upon the

“introduction of new technology; howevgr, it was surprising

.

in this context. It demonstrates that.education, and an .
understanding -of the technology in general are n%t . ‘ o
prereqgu?*sites  for immediate acceptance. In addition, in

this case the methods of communicatinq and accomplishing

'dailv work are habitual, and cohsequently some extinction had .
to«occur before new- hablts could be learned , . “ !

L

Excuses for ot u.inq the System were exemplified by
comments such as, "therle isa't a terminal around,™ "I can't
remember how to do it, "'"there isn't a good manual that I
can understand," "I hav ~too *much-work to do," etc. It -

- seems worthwhlle to discuss Some of these, how we dealt with’

them, and offer some speculation- about the reasons behind )
this behavior.  (The problem here, of course, is that the
‘reasohs are largely a function of individual personalities. =~

"Wlth our population size, any. generalization must be done .

with this factor in mind.). -

. ’ s
Ld . + N

There are -twelve portable ty writer terminals and 3
IMLAC displavs for 20 subjects. The jobs for approximately
"70% of these -individuals require a great~deal of written

- work. An imoortant exceotion is programming for another

System. This‘'is a major task for at least one third of the
population and has not been done on AHI. t SRI; however,
all orogrammine has been done on the System since its i-
inception. This will be discussed further Ynder the
headinq,’"Population Characteristics "

RO

Terminal avallabllitv 1s a Grucial variable affectinq
‘the learning procéss. There is strqQneg resistance to leavinnm
one's. work space to work in another or to physically carry a -
terminal to that area from some other work space. Ideally, A’-’
.evervy user would have his own terminal. is is not
warranted by current usage levels here, n§§i1s it feasible
financiallv. However, it has “becorMe a problem .to the poigx
where it caused -some people not to use the System.

(Manaqement and the observer tried to overcome thls by N
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/ carrying termlnals to oeople who have -use for them but ‘ o S
. ' resist gettinm their own.)

The System use manual cannot serve as a training '
manual. It is over 200 pages in length and -is not organized
in a self apparent way. It dees not serve the beginner well
'as a‘reference because its use requires an ﬂbderstandinz of

- the System. -The syntax for the command language is_complex
o < (althpugh functional and very effective for those who have
/ learned to use the/Svstem) and. reauires that detailed
. explanation be available for reference. The command
, , language summary orovided at trainlnq t1me _was too cryptic
?( B to serve this purbose : . o -
;‘1 : An introductory, self-explanatory training manual was’
not.available. Perhaps the complexity and richness of AHI
‘rendered. it a formidable task. The stopgap measure was to
. _ have capable.users stand by in the mediate vicinity to aid
‘L “ the strugeling neophvte at. a moment3notice while an
~introductory command summary was whittenw

_ Learnlnq to use AHI was a331gned a 1ow priority - -when
... . the subject was undeéer pressure to Yget other jobs .done. of i
/ course, this could be an excuse that might in fact not be. _— ']%

the actual.cause. Admittedlv, it is a real -nuisance to =«
change the tools for doing one's jqb and learn a new skill .
© »in the middle of things. . . : A

a
‘

However, afterva tr1a1 perio ofi aporox1mate1v one

 montgh, it was concl\\ed in lieght of, these problems ‘that a .

.‘ool’cy regarding use>should be established by management .-
The:‘decision to require use was made.in 1iqht f the. ‘

, hypothesis that any work that can be hand written can bhe |, . .

R done on the System.with e exception of that reauiring : . e
special alphanumerigs. is was based on the ﬁollpw1nq
assumptions. - _ - - .

. Ny //.
L P ,

'h (1f the System is only used ocea81ohallw, i.e.qa
i
t

~ counle of mes a week, thken ‘the. level of praficiency <7 B
. necesgary “make “the Systeh truly an 1mordvement will never. ‘
+ he attaineéd. Practice’ throueh rezular -use. 13*necessary o ’
* Ve e ! ‘
' .(2)- If"new users are instructéd to use the System for
R all,\possible knowledege work, then we can determine what work .
T ’;is n apnrqyrlate for AHI bv observatlon. ) S

L4

4(3) The System offers alternatlves to habltual ways of-
' communlcatlnq in wr tten form. New users will naturally be

“ ; reluctant to use the'System unless strongly encouraged.
‘Bair: AKW Evaluﬁtioh“” N : \ Page 29
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- The reduirement was forced by instruéting the :
>secretaries of the populad¥ion®not to accept any handwritten N s
. drafts for typine unless an ex eption was soecifically ‘ - N
. -authorized by their supervisor. that necessitated the
. " supervisor's review and coordination would orily be reviewed
o through AHI (drafts are printed-out for transmission’ .
: elsewhere). It was expected that there would be an initial
, "droo in work outout until someflevel of proficiency was
’ reached, estimated to be about one month. A 11tt1e friendly '~ ¢
Dersuaolon seemed approoriate to overcome initial problems Co "
/ oL -- "Try it, you'll 1ike it" : ) ' - o \

-

3

) The requirement met with definite neqatlve reactions of
7 o an emotional nature even though all persons iavolved were
wiven at least a month, and in sQme cases up to four months,
to voluntarily use AHI for whate&ﬁ% they wished. They were . - :
encouraged to- u%eai;,for a status report to their immediate
‘manager, himsel ser A secretary was employed ton7ﬁter‘
into the Svsten‘apy written work that had already bee
completed, which then would be- avallable for updatlng, etc. , ' -
- This zlso met W1th re31stance o
A Ind1v1duals manifested a range of behaviors, from
tryine to ignore the whole thing to actively camoaiqnina
. against it. Some of thoese who.tried became distressed when
“ ‘System problems were encountered - Indeed, initial System.
- performance-did leave a ‘lot to be desired in dependability,
but it was not much different from any exoenimental computer

_'ofacility. The reactions‘-geemed to corrdlate w1th the ‘
. ohserver's assessment of personality tvpe. Thése whag seemed\ .
to be closed minded were the most threatened by requ{red use « 7 .
(this was examined more objectively throuech the use of test == -
'instruments -- see Section IV). ‘Alsg, those manifesting a

hiechw ezo involvement with their work reacted more. neqatively
than did others. = o ’

\ . . -

Factors other than personality and demographic . T
attributes were retatively consistent. Equipment and i ﬁgs
.trainine had been’ available for about four months. Everyone '
- had been exposeéd to the System, either fhrough’blasses or by
‘ . beine in the area where the System is ‘being used. !'Age of
the potential -user did not. seem to be a factor affecting

. motivation to begin the task of lear inq, nelthen did.- : v ,~§;;
experience with corfbuters, or job task type.- The variable . - W
~ was one that is most obvious and general y true of any new ‘ LN
“tool-- acegréssiveness (generlc use). e least agazressite

subjeets initially ienored the System. ' As the more - - =
inhibited persons saw theip colleagues becoming ‘'involved
with AHI, they resvonded to the pressure. ‘to ,become ‘real :

AKWS . | o o -
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nothing.else to do like you, I'd tearn it...." <Complai %1ng v

- judgment, to .use the Syste®for a long report. The 301nt T
reffort was to pe published, and the primary reason for not '

’Jinformation~was not v1s1b1e enough for maintenance of*the .
‘rtrain of thought'. '~ Some subjects felt that they .could not ' )

-
Y
*

1 oo ) -:‘ ,/-i_ : \ \ "L. ‘, A

s/ - \ ' . ‘ : - .’(',,\ . ;a ’ - ! " ) A »

‘ Ego tnreat Was 1dent1f1e@ on the’bagés of verbal and /’“ -
non-verbal behaviors ovér a period Jf se

ral months. WhenvL\x\
questioned about their: work “a subject's defensiveness was >~
noted by facial flushing elusive or aggressive statements,

or reverse attack where the subject. would say, vif I hﬁ

within earshot of-the obsgrver usually . centered around
busy and how important 1t was “that he not; be imposed upén
These are examples of very 1mpressipn1st1c observations,
however, they do offer some 1ns1qht r ° . .
Interv1ews with two subjects who were System
programmers'fevealed ‘thathey were ,not able, in their

-

using AHI was”a lack of time to ¢ain_the. proficiency
necessary ‘ oy R _

. More specmfic reasons were given that reflect upon “the
difficulty of ‘gaining that proficiency-and the Iimitations .
of the teletybe orisgted TNLS (as opposed to the: .display BN
version of AHI, DNLS, which is discussed in Section V). The LT s

see previous pages or the context of the current locatiog of o

‘the poinfer (the position in the text where any editing
rcommands will. take effect) easily enough. (It requires that

enough text be printed. for ’the user to ‘identify it in ‘o

‘relatTon to the document). Addressing was not "natural"
~enough? Inadequate training was pr bly a significant

factor ‘here.. The installationi of a printer for quality’

‘hardcopy output'encouraged_use.and‘imoroved the situation
considerably by providing some| visability.after the fact..

It woukd be misleading to discuss the problems
experiencedmpv the trainees w1thout mentioning ,the trainers.
Teaching the use of such'a complex system is difficult under
anv circumstances, and in thisscase it was the first attempt
by those 1hd1v1dua1s who were responsible They had some N

-'help from 'the staff at SRI(ARC) but this washlimited for a A

number of good reasons. Thus, ¥hey were on their own e ,
learnineg about-learnind and the System at the same.tim ‘////

There does not seemo. -£0 be much point in. trying to assegs the

concrUQEd that ‘experiencéd and more skilled teachers - wo\wld.

influence of teaching personnel ahd method, but it can §e o I
have 1essened some of the oroblems encountered

' Brieflv, 1n1t1a1 instruction was done 1n spall eroups....

ach person pas given termihal so that ‘he could do the .
0 eration as’ 1t was descrihed by thé 1nstructor - The 162 in 3
g : . o A
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/’ N operation, entering thé*appropriateﬂfu system,'status
‘ listings, error messages, etd. regcqvered in the order
they would normally-‘be used.’ Afte' t,-operations were .

| /ﬁ E ~described in the,order of useflulness,.a f nction Jf usage

e frequency.- “Mftrer two ory three days of thils the trainees - Lo
were told to practice, while the instructops 'stoo by te give “3
assistance. In the fqt a conceptual o¥erview of\ the

System would probably’@Zio prior to any attempted u aqe\l.d | .

-~

The dlfference between on- llne composibion and use as
an automatic tyoewriter became an important factor as new - ] @
users propresseg; This dlfﬁerentlation was remarkably ‘
discrete as ev1denceq ‘by the work methods“emoloyed.- 7
On-&ine_compositlon was thevquus.operandi with the \ 1 b
first few persons te learn (who had been "on" the System™“for.'.
oveRn a vear).,6 It is’‘characterized by little use of papgr,
eithdqr for the original composition of new ideas or for the
broofreading of drafted paners. " Insteéad, all. structurlﬁ§§::ig .
f\outlinInq, wording and phrasineg, etc. isxagge.while -
on-line. 7 ‘// Y S

3 -~

Use as an; “automatic typewritler is characterlzed by
handwriting outllnes and orieinal drafts often creating a
complete draft that is typed into the System by a secretary.
A printout is. then used for proofreadlnq and revising which
are done on the printout itself. .These are then entered

into the System on-lire. .Further reviewine is done .in a _ o
similar manner. There is no effoft to enter ideas directly. .
usineg 'an on-line terminal.. There may be nufierous reasons - /1”'

for this, snot-the least of which is "the no'-avallabllity of
a CRT display or 1nab111ty to use the dlsg?av version of
‘AHI. As mentioned above,’ typlnq skill is another limiting - T
factor, although.those who have used the System for on- line 7/~ ‘ ’
comdﬂkltlon have found that a tvping ab1L1tv evolves o . .
naturallv. , ' _7;.

“The osvcholoqv of lthe situation aiso played an

1mDortant role. * Certaihn subjects expressed a relubtance to :
use a teletvpe\b@bause ypine was beneath them. Comments >
such,as, "what will. the secretaries do," or "I ‘wasn't hined‘
.as a‘typist;," ','% . wer ted. The reasons are not clear;
however, why- t' hsition from automatic tyopewriter usg to-
“~intellect auementation apoears to:be an important threshold
in the process ¢ beco%,nq an AKW. - » dﬁ"

Contlnulne usage’ 55 a . daV“ day basis beqlns toemake L,
the System transparent, whlch is obably necessary ‘for- tee, ‘qafﬁ
transitien to on-line composition\and in llect auqmentatlon e
‘i'n'egeneral. The. cemmand. language,\addre s1nq v1ewinq, o

»
"y
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eperating the terminal, and the other mechanisms necessary
* for usace become of léss concern, freeing the individual to
‘deal- dinectly with the subject matter at hand. None 'of the
voopulation has ,exPerienced total System transparencv, but a
" 'few have come close. They are limited somewhat bv technical
difficulties such as computer crashes '

)

transparency can be achieved, at. least for a large
percentasé of the kind§ of work done Those observed had
. been on.,the 'System for a numbér of vears leading us to }
«. " believe that full capability'may take years. This is, of ® v
. \course, a function of what the.user selects to do on=-line == N
. *little used facilities, such as other ARPA network resources -
'« residine on other computers, would be less transparent. \\k

Observations.of true AKWs at.SRI are evidence that'a ' , ‘
|

. fé;;,‘ Transparency is also characteristic of the rules of the
R ‘spontaneous use of laneuage, as in conversational speech.
‘ .. Tre ekperience and prodess of learning to use AHI is o
'ﬁiwg‘analowous to the acquisition of natural language and reninds ’
-~ %47 one of the work of the noted psychologist, Jean Piaget." , :
A There is a defirnite syntax appnlied to thetvocabulary that . |
: enables the person tp combine command ‘words to perform novel |
*473 " eperations, thus- qenerating new and acceptable patterns of /
:language. These in turn facilitate different procedures and
. sequences of operations by tkWe programs. It is quite :
obvious at the outset that tHere are many different wavs to - Tvos
do the same thine. This permits a personal "style". to
evolve for e€ach individual that is supposedly most effective
for him (see Section v, Proficiencv Test)

., . '

P » .. As with natural 1anquane, a subliminal knowledze of the
4 basic rules is used to generate new command "sentences" frof
- the w2iven vocabulary that the computer will recognize. The
- subliminal attribute is closély related to the transparency
,d1s@ussed above We ‘can speculate that a ‘person's ability R
" to generalize from.the command listines will be-.a: decisive
factor in his successful utilization of the System,
. . especially as a tool for creative effdrts. Once he becomés
. (faﬁ@bt at "soeaklnq the ‘System's languace", different
reactions are observable while dependency upon the System
1ncreases

>

Al

Ef(ects on the Indlvidual f B

.+ A pressure on the user to work at 'a high capacity while
on-line was one of the most prominent experiences observed.
A great deal- of .involvement oocurs, especiallv when the user
. is on a disnlay terminal. . : . :

"" - .

i | ‘ _ e
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One causal factor may be the automatic logout if ° v
nothing is done for about fifteen minutes, resultine in some
anxiety whenever one is distracted. This is not sufficient
cause for things such as an extraordinary reluctance to o
encace any person who wishes to interrupt an AKW. Another
possiblility is limited Svstem availability due to "down
time" and hardware "bues". An ,available System, functioning
‘reliably and rapidly is a strong incentive to "use it while
you can". These factors are influential, but the reasons
‘appear to be more profound. ' . :

. The act of creating something that will be highly

&y ¥c, not permanent or rigid, is verv attractive, albeit
subliminallv. A person experiences a freedom and release
from the respdnsibhility of havine to live with some .document
that is set in ink. It iscanalogous to thinking through
ideas and structurine a draft mentally. It can be altered
in almost any wav-at any time, thus facilitating creative
experimentation. - :

, Not only is theré an increase in’'the freedom to be
creative with content, but there tends to be an uninhibited
work rate, limited only by the present hardware devices. If
a writer is aware that he will have to alter or retype his
paper if he makes an error or forgets an idea, the rate at
which he nroceeds must. necessarily be restrained. This {is,
true even when a draft is handwritten. There is a limit to
the amount-of revision that can be done-between the lines,
if lesibility does not suffer, then one simplv Funs out of"
paper. There have been numerous instances of revision where

there would not have been without the System. :

A new user may have to learn to be less inhibited about
rendering his ideas visible at an earlier stage of. .
dﬁvelooment than would be the case ordinarily. Perhaps more
important is that he feels free to change and* remould '
whatever ;§i"dumped"‘into_the System. There has .
traditionalty been a lot of negative reinforcement
associated with changing.written matter, even if it is only~
a personal workineg document, which AHI minimizes. .

AHI appears to provide unprecedented flexibility and
freedom with textual information for the individual: This
is dependent upon the joint use of the display (DNLS) and
the teletyoe versions of the on-line System. In this
discussion, observations include both types of terminals.

w N =

' The’algernaté‘u§e of the';ho termifials is desirable
particularly durinq-tgg on-line composition of a lensthy

_i report. Brieflv, the“teletype. is. best for,typing in

ot
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. organizatien through, the 1nterpersona1 comm

»or tdelete blex 1’, it was';ijec

) < <
e ° ~ » \
secuences of vext -- a hardcooy is ‘produced, and it is easy
to keep track of the current position relative to the
preceding text. The DNLS display, on the other hand, does

not show more than one page at a time, and shows the

statement currently being entered at the top of the screen

‘-\while preceedine statements may not be visible. However, it

is far more powerful for editing text -- chanees are
actuated by merely pointing to the desired location on a
page. Restructuring is greatly facilitated by the
capability to change views rapidly. (This will _be discussed
further *in the section on display effects. ) -

o

It is interesting_to note that free m and flexibility

.Seem to require structure, rather than being inconsistent or

contradictory with. structure. The ability to position ideas
that their relative importance is clearly shown, to

el of detail one is viewing, to show trees

of* relations, is erucial to the f‘lexibility gained by AHI.

The utility of the ressing. structure oy, the-
various informaton uni®s§, etc., is illu a {ed by the
tendency of the AHT langu to~creep into Jthe everyday

languare of, AKW's For examp "Well, 'exDunqe' thaU Plle

Freedom aad fleéxibility are not 1 'ted to individpal
usace of AHI, hHhut ‘are extended to groups, ams, and the
ation
facilities. - | ‘ R . o

.k

. N e .

Use.of the Communication Facilities

»» There are two specific sub- systems For on-line
communication (part of the’TENEX Executive software) and an
extensive communlcation capability as part of the "Journal"

.. a subsef of the Dialog Supoort System

st

" Send Messaoe" permits messace trarsmission by entering
A literal-and the 'names of any number of recipients at anv
node on the ARPA Network recardless of zeoeraphical location
or use of AHI. The message is automatically sent to each
user noting "copies to (username)", subject, and title.
Notification of the recipient occurs. w1th "you have a
messaoe" uDon 1n1tia1 System 1oq in. . .

The "Llnk" command ties toqether two (or more)
termjnals so that messages may be transferred or one. user
may dbserve while the other works. "Advise" may be invoked
enabline one user to work on the other's files thus
faci itﬁtipq A shared control over the editing, viewing,

t
. -
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etc. This is-the basis for on-line conferencing and is most
useful in the display version of AHI with a supplemental’
audio (ohone) link. -

The Journal Svstem is a collection of tools and
procedures to manipulate documentation. Th user may
essentially send any on-line textual entity, a message, a
letter, a document or book, to any number of users in any
format merely by speci%ving the initials (id's) of the-
recipients. Distribution, recording, nrintine, mailing, ’
library filine,; and indexing are handled completely ,
autoﬁ\tically with numerous options for the author \\\

These subsvstems can be activated at any time. Journal
and Send Messace will deliver the item to a specified file
(analogous to a mailbox) belonging to the receiver. Any
amount of information may be so transmitted almost

\\immediagely for the recipient's perusal at his convenience.

Reain, this speed and ease appear to encourage "mailing"
inRormation. .

. We have f%und that the message’ sending feature is
analosous to sendine memos and has similar gharacteristics
-of-easé and convenience, althouqh it tends to be less -.
formal. It is an important advantace that the receiver does
not have to be on line at the time. We are abie to retain -
copies of the messaqes when they ‘are printed out for reading
or by insertineg them intg‘the appropriate“Subsysten
However, sthey usually,are not netained by the ecipient

e
- Messaces ar@ft;ansmitted more ea511ytthan memos in %hat
thev do not invoYve paper 6rocessinq, a secretary-typist| or.
addressing and mailine. We have foundg that they are sent: in
situations where no written.communication would have been .
used otherwise, resultine in an increase in communicatlon;

especially vertically within the organization : (r/{

@

. ‘A manager who is usually difficult to reach due to
meetines and other preoccupations can be easily notified.
Althoueh advantaceous from this standpoint, messages are
easier to ignore due to the tentativeness of the- computer7
storage. A memo or letter is a Iittle more demandinq -
perhaps due to its physical presence

The interviews of users have surfaced an important
potential disadvantare. The use - of the message System can
tend to depersonalize communication or at lelst substitute
for face-to-face interaction (see Section 5, "Communication
Tally"). This is in laree part due to Tts/éase of use as an

~alternative or substitute for face-to-face commumication as

. N '
AN . . 1
. Do N
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“the TENEX Send Messace fejture, messages are permanently

" be nosy....) A few of 'the users have perused: others' files

. ) .‘ . \\\\ e -’ i\" .Y
' \ e ) ° N .1‘“.".‘ »“\*S\' . .
’ - ' R LN i ~ LI .
was oredicted hy Turoff (1972). For ekXample, - it mav be - .
selected as the mode of interaction because of a disfasteful
or negative content. The magnitude of the:problem is
difficult to ascertain’. If it is significant, a nerative

shift in attitude toward the System might occur. This was -
sJnot detected by the attitude measures reported in Sections’ T
IV and V. A . | . . :
. \ : |
The Journal System. is being used ostensibly as a _, . )

comouter based mailine System for handling written .
communication of longer lengths. A hardcopy can literally
be malled but most of our users read their "mail" on<line 1
using the_easily\Eiecut d retrieval commands.

It also has a messaRe sending “tapability. where, unlike

stored; indexed, cross-refyrepced, ahd catalogued. " This ié
part of the Dialoe)Support stem which has a potential
impact much. bevond that which\we have éexblored. :

With few exceptions, the pulation has not been using ‘
the Journal for dialoeue sSupo The Journal is perceived \
as.a place to store items of permanent value, which is’
usuallys not felt to be the case with messages This may
represent a'reluctance to.store reutine transactions -- it
is feared that they may return to "haunt" the originator.

N s

. The lack of understandine of the purposes and
of the Journal mav be more sienificant. "Dialog
definitely. a clue that continuing interactions
recorded much as are the minutes of meetinqs
this orovide
transadtions,relevant j atter, but it R
provides the
develonments that o erwise would_have remained obscure.

ight be ‘
Not -only does i}

-t

The Ausmeptfed Community based at SRI is facilitated by
the dialogue record, as this populgtiion will probably be )
with additional experience. Linksj)(addresses that may be .
activated to 1 the information. spe01f1ed) are imbedded in -
subsequent d-ialo®yue records providing cross qgferences to '
previous or relevaht transactions. Thus, an interested .
partv may follow fhe progression of tran actlons at SRI and :
auickly graso the)"meat" of the 1ssue//S

The use of link addresses mav be supplemented by simply
readineg others' files. File read access and sharing has not
been used™as extensively as expected (our people tend not to

to learn of their d01ngs or to answer a pressine auestion in'
\
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féeir absence. By and large; however, this access is
limited to copying some information that was known P
beforehand or respending to specific requests. This
describéd in the portion of this paper dealine with effects
on the organization.

thkinq,(note the entirely different use of the term)
may he compared to a telephone conversation. The

significant difference is that linkine is more convenient
when a user is on-line.

As mentioned above, whenr an AKW is on- -line, ©ther ,///
interactions are resisted and interruotions are: discouraged.
However, it does not seem.-to constitute as much of an >
interrunotion to engage.in dialogue through the terminal<
The, novel f this means of interacting may have some
ts attractiveness. It is unique in our
~ It has the tentativeness of oral communication,
but lagks the paralinguistic, non-verbal cues that would be
trandmitted vi4 the phone. It has the immediate appearance
of being a written communication; however, it differs in |,
permanence (there is no way to store the transaction except
to retain the teletype paper), immediacy, spontaneity, and
its' real time interactiveness. There is no time to peruse
the communication or deal with written text since the

recipient is reading it as it is beine typed. This- results

in a 'stylistic difference which. reouires, among other-j
thlnos, an explicitness not inherent in oral comMUnicatlon,
e.2. humorous jesting has to be labeled- with a . '"m=, ha" or-
somethineg similar. to ensure correct interpretaticn )

Linkine hak been used extensively as an inteqral part

" of the AHI System. It is important to note here that

although neither Send Messace nor Linking are uniaue to AHI-
(they are available on other computer systems), usage”
appears to be dependent upon the design and purpose of the
entire System. If the System were not employed to.
accomplish the daily knowledee work of eroupns, it is
doubtful that either feature would have any 319nificant
utilityv. Both features are available for immediate use if -
the AKW is on-line and the need arises. ‘We have linked
amone ourselves and with various users on the Network
includine our colleagues in Washington, D.C., and the team
at SRI. 1In manv cases contact occurred where there
otherwise wduld have hbeen none, thus promoting teamwork.
: The Linkine feature is heine used within the teams for
short extemporaneous questions and comments. Surpri%ingly,
klnz is utilized when AKWs are within close. prox1m1ty in
the same buildine, in neighborine rooms, or even within the

r~
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"from our observations that, as with Send Message,

.require analysis bevond the scope of this study.,aThe
-.behaviors are shlient, however. |,

.subseauent heavy usage. The-development'team also needed to

same room. Novelty might play a partuin this,‘but usage
emphasizes the ease and conveniencé. It can ke concluded

communications occurred where they would not have-otherwise.
; . . - ‘ A

.t
»

Effects on Groups and Teanis-

The System facilitated interaction withi
independent of geoeraphical location. Alth
ootimistically nredicted, the-mature of thé teams i's A .
different than expected. The teams centefed around common _
oroblems, or at least tasks of mutual interest to the
members. The novel- outcqme was that people within the same
organizational unit did not exhibhit any increase in unity,
or relate experiences that would indicate iggreased grouo , ;
identitv. The suberoups remained 1solated from each other A 1

when the user population was expanded to the present size. o
(at the outset of organlzational implementation).-. This was - . N

the case even -when the subqroups were located in the 'same
room, and it probably was related to the 1eve1 of System
usage within 4the respective groups.:

.
-~ . . R RO

Svstem use as a/communlcation medium on more than an’
occasional basis appeared to be a ‘function of the level of ' .
usage in ¢eneral, subject personallty, and the group N
dynamics. It is clear that these factdbrs cannot be '
dissected: they are intertwined to a degree that woulo\fj\k

Those subjects who did not access the System on an»l'
almost daily hasis showed little use of the communication’
facilities to 1nteract with peers.. The prlmary use was. as
an automatic typewriter or text editor,.and did ngt. 7 -
represent the addltlon of communication channels.. o

- S . b

It is difficult-to conJecture about which comes first,
a hieh enough level of usaqe or apnroprlate Individual o

characteristics, but differenceé hetween peer subgrouns

- based on nersonalitv, oarticularly the leader' s, were

closely related to System communication.activitv.
There were two subqroups'withinfthe user bopulation L ~ .
aligned on:the_basis of a specific technical area. One 'J\

’subﬁrduo was tas with System 1mp1ementat10n--deve opment

and consequently were more 11ke1y to use: it for
communication due to their hieher level of" involvement, the;
more serious way in which they perceived.the System, and the

n

t

Bair: AKW Evaluation . . Pame 39

-
C

-t




k]

.

.,relatlve usage of these two suberouns.

-

interact with other AKWs at the ARC to solve problems and
accomplish contract admlnistration Since these important
functions of coordination. and joint effort were more easily
carried out through the Svstem, a strong .incentive existed
for this subgroudp to use the %ommunication tools as opbosed.
to the other 'subgroup. _ : N
Another factar involvéd the ‘managers of the two
subgrouns within the user ‘population. By contrast, the.
other-groun (which' experienced much, lower use levels) was
more homogeneous i kerdynd, loc&:ion, and much more
,closely aligned with ‘the: legder. This case invplved
different managerial stiles atr the suberoup leader level,
diffe ent histories, and different phys}cal locations.

This® suboroup worked with their leader who consistently
@ésented them to higher management. ,[They had more

ent meetings and were physically cJ&ocated for most of
nvestigative period. This was not totally a. function
rsonalities, but resulted from the group's history as

The subegroup as an entity was merged into the =roup
or Msection" in .a reorqanization hat,ocecurred some time

re this studv Thus, vro o 1 {dentd

reinforced

RS
[}

' The AH Group, as the development subgroup was called,
was| headed é(?:dﬂ¥oh more lalssez faire individual who had
transfer ' nto the subgroup immediately prior to the
test neriod. He was located in a separate room and was
tasked with learning to use the System. The former §ubqroup
leader remained within the subgroup and retained his
position as contract monitor for the AHI project. The new
leader was involved with social relgtiggshéys based on. his
! rmer positions. The AHI suberoup mem er$’ had quite varied
ckZrounds as well.

Mlthodqh the numerous and complexly related factors.
limit qenerallzation, .there are some important conclusions
Group strycture has a strong impact on usage for

/communlcaplon- The versonality of the leader becomes
increasifiely important with stronger eroup identity, which
can be traced historically. The obvious prediction that the
larcer the relévant community of a zroup usineg AHI, the more
that communication will occur was demonstrated by the

ChanneLﬁ of communication that did open within,the
orcanization were based on training requirements ahd usually
"consisted of help from the more experienced users to the

- neophytes,* &f course, the observer opened.-channels in ordenr

- )/
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to oather the reachicns of up- and coming users. 'These
spurious channels were certainly not reoresentative of

‘improved communication.

Judgement of this lack of incréased interaction across |

task boundaries as an insufficient outcome is unfair. The
task structure within the organization d1d not change. ‘
Individuals and subegroups continued to work on problems in
sevarate. areas of specialization thus minimlzinq the need”
for horizontal-communication. A : N -
It is encouraaineg that the consistency and amount of
communication withih a oriori clusters of AKWs noticeably
increased, especiallv. the vertical channels, which will be
discussed in a separate section. The Journal was the
primary vehicle for sendine messages, documents, interesting

. articles ands¢references, plans andeprograms, copies of

cdorrespondence for non-AKWs, minutes and agendas of ?
meetings, etc. Where these written communications m

have occurrd on a chance basis before, they were duly sent:
to. the concerned team memberé‘gnd stored for usage through
the Journal ‘

) Team ccllaporatié% was very evident when an individual
was in need of addit al resources outside His own
"information space". During the preparation of brlefinqs,

..and pavpers on‘relateg ‘topics, individuals drew directly upon

the work of colleagues by either usineg their files in the
brie?ing or by moving the appropriate information directly
into their information space.

An exemplary transaction invalved the develonment of a
Technical Planning Objective: intended for several levels up
in the management hierarchy. The respon31b1e wrlter
generated a draft of the document covering 411 areas even
thoueh some individuals were not present. "Then, via Send
Messaze, he tified those-.people to examine the document
for comment d revise their particular portion. They
simoly coni it into their workins space, rewrote as
aporopriat ed the finished product back.into the
master do ‘

The most extraordirnary channels opened were those with
SRI, ontinent away. Concerned individuals were able to
tolla ate on papers for conferences, .oroposals for
fund;EEE\gnd the necessary support of AHI users.

One case involved hicher manazement at, RADC (the
division level) which reauested a paper be Submitted for a
conference within a deadline of a few days. Conseaquently, -

'~ .
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_system. SRI then re-examined it, the process continuing

qu1te aoparent Wwith these 1mportant 1enzthy papers

>present however, satisfying teamwork (teams exist across

Predlrted Droblems

_ .__~observations. It was Dredicted that man&gers would be

. reluctance to\enter fileg into the System where they might

the naper was coordinated, formats and content agreed upon,

and a final eopy printed in the manager's office, on-time in

spite of‘ the mails. . : e
A similar- 51tuat10n was initiated by the California - o

based AKWs. An annual technical report by SRI(ARC) incld&es b B

a discussion of the progress of the work ongoing at remot -

user cites including the cite where this study was took 2

place. A draft of the report was made available via the

on~line sharing of files, and the comments of the user cite - ,

were sent through the communication facilities of the S ) \\

N

until it satisfied both parties. The ease with which
revisions are made with real time interaction, not involving
the preparation and mailing of written documentation, is

Perhaps there q%;% he increased communicatlon between
subgroups with more e and negd to interact with others
who are‘"on" the System -- a:l \E@r community. For the

group and srcubgroup boundaries) on a given task is T A
facilitated by the ease and timeliness of AHI.

. v

. , Organizational Effect: ’
. ~ Changes in' Vertical Communication

S

~ ¢ -" s

The problems that were antlcipated are oggcussed here
to alert the reader to the cuing which may have biased our

hesitant to access the ®orking files of thedr. subordina s
because of a kind of psychological anxiety a t discovering
somethineg they should not see, and the potential overload of
detail and sheer volume of information

' \%
- A ™ .

. Managzers ahove the immediate §uoervi50r»€a1ready an 4
AKW) would be reluctant to acquire the necessary skills L
because of the interruption of their tight schedule, the T _—
ease withh which they can assigh jobs to others, the nuisance '
of‘31tt1né down' at a terminal, speciallv with' the numerous
routiné interrupntions, . and the“f ly habityated mode- of
solvine préblems through conversation (see Conrath 1973).

Enqineehs at the "worker" level would eXperience some

g e

. Y S ‘ '
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be perﬁsed bv a manager ‘prematurely. The file access
controls woufd he used reluqtantly , . o

These. oredlctlon§ center arou d the nroblem of chanvlna N
stronely inerained wogk Habits. 'There are numerous '
additional oredlctlons which conuld- be made; however, this
shoulAd adeouatelv indicate the expectations oenenated hv
experlence to date. . ‘ X

N ‘ )

Tradltlonal Patterns of praanlzatlonal Communlcatlon

~

4 .
- ' 4z

[y

' 4

The patterns of communication before AHI were typical
of anvy larece buslneis or “industry where the ma1oritv]of
people are s&wentlflc/pnofessional The patterns were .
dependent largelv upon the formal aup hority structure and
the task asslopments. A s o

‘. . . °
. .

v A "sectlon"‘cons1sted of about 8 persons suoerv1sed by

‘a "seetion chigf™" who represented the first official-level

of manasement s A.mseudo manacenent level between *he
sectinn chief - "worker bee!, was called the group
level, and was base on a ‘specific System develooment
act1v1ﬁy which was sthe primary. function of that group as

’ =

,lylscusszy earlier. - ‘ S -

The sectlon ohief in this pooulation managed 'inh an easy
g0ing way 'Where the orimary means of direction were throuch
scheduled meetings (rare), chance ‘meetings, and direct’

ontact. Few: if any, memos were ever used. Return
communication to the manarer was through the samg means with .
the addition of neriodic required status reports. An open N
door policy (and first name informallfv) were the norn. ,
Thus, a 'loosely knit structure existed at. this level where .
much of the, vertical interaction was by default. ’ . ’
D1rect1ves--reau1rements which came down from higher levels'
were usually passed on by word of mouth. :

New patterns e

\ t

The most noticeable chance résultinq from System
implementation was the -extensive use of Send Message.
section chief has been using th1s capability to sched
meetinas, resnond to-questions, ‘and make requests.
traffic has,héen heavy and effective, even at early ]
of its use The most important usagze has been to cont}
subordinatéwho is not available at the time in an infd
manner w1thout the necessity of written records. Thus
overhead in resources is

Bair: AKW Evaluation
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has been used to' adv tdge are numerous in the chronicle.
icial vertical'communications are occurr;ng where
Dossihle \

|

| - ,

' FoA exam le, th thl d leVel manager whs able to work

] he first lavel manager, .the section chiéf,

| obtaining a gugst s eaker ‘at a prgfessional conference. In-

’ this casd the skcond level was not-involved ag he would have

r " been throurh the\traditional chain of command\\ Arrancements
r

for cuesty, etc.,»were made \in . he ‘same manne

The System enables mess qe' of an informative nature,
not requlrénq action, but inc ea31nq-the effectiveness of

_the recipiént, to he;sent directly to him without™ the-

usuallv orohibitive oroblems oy

. ) \ v

: The Jounnal SyStem has beén apDroDrlate for document
roordination through the "chain of command"." It has been

povwer has been realized when lerdgthy documents must be
revised numerous times to satlsfv manaqens

e

-

A recent plan to orocure: additiohal terminals is a case
in point. Over a period of seven/ ‘working days a plan was.
o - prepared and rejected as "too. all encompassinz" It . was

prenared.aecain and met uoon. It« wds revised as a result of

the meeting. A tertiary revision ‘'was made as a result of

I

relecated ‘to mbre formal docuﬂents in most gcases.: The major

s ‘the" minutes. of the meetlnq, and submltted tb Jthe Division ‘. o

C Ch1ef in finished form.
. R , L
B . Another 1nstance 1nvolved the creatlon of special
workine documehtatlon .whiech has been created faor wmanagement’
to: orovide an up-to- date description of research and

develooment "efforts". These were prepared, bg the -
N individual in charge ‘and cduld have reoreserited a
! procurement, Dartlcular 1nvestiaatlon or development
act1v1tv '

"'The rocedure utilizes the ed1tit’1‘7 power of  AHI between‘

'K ' users' « ctories. . A standard format is copied by 'the ;
individual who then "fllls in" his inforpation. ‘Previously,

-

~any such periodic (monthly) and lengthy Danerwork would have -

. .to be retvoed completelv after updatineg eéven though: mucwgof
. the actual verbiace ‘'remained the same. Now, revisions a
entered on-lige and the finished: oroduct 'is 'sent to the
manacer throueh the Journal alone with a hardcopy orintout
for backuo. A marked 1norease in the promptness with which
this kind of job is comoleted attests to AHI's
effeétlveness

P
. S
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Twis is an especially good examPlé of information . .
~availability to augmented ‘managers: The on-line effort v
- descriotion may be. read at any time,_ whefther the oriainator
- is availahble or not, including the latest updates._ "What ,
going on", a question so often asked by manacers. is eaSily' €
and quickly answered by procedures such as this. . “ e

s

- Trio revports, a standard government form, are also ‘ '
handled in this way. Availability to team members and oth _
-interested’colleagues is an added advantaae, esoeciallv f R
establishineg contacts. - _ T
[ Minutes of meetinzs’, whether held locally or on- a
* business trlp, are entered ‘in'a ‘commonly labeled file in
. each user's dlgectorv.. The standard format again provides’ RN
, . an easy_way of empkov1na & common structure to prepare '
_ documentatlon for management. The Journal's 11brary '
. capability is deopended upon to catalog and store index
' ._\%F*Eations to these. documents’,; thus supporting the f?llnq as
" well as- vertlcal communlcatlon activities. : . !

©

!

>

_ A Vertlcal communication has

: ' ghrouoh the sharing of special,
v to. files that have been creq}é&
QJ, nermission for the orqan17at10na1

'been-Taéilitated -
n" - files. - "Open" refers =
read and write’

e

. .A flle called "Staffmeet" is ﬁsed bv “he—settipn cplef
.- to record items of interest t&.his gubordlnates bv ' .
membershio in orie of the two task groups. .Occasionally, ,

v . items are entered that are for one or two 1nd1v1duals. The
) file is co6ntinhually updated (weekly, as a minimum) and may = . o
{ he rev1ewed at any time. The real value is' the opportunity S .

for the pubordinates to add comments, answer auestions, or Cor -

. add Q&eﬁ@kof"géneral interest at any time. The file has -

v hecome a "'supervisor's meetine in absentia, and is retained ’ )
‘as a record of the continuing dialogues This file seems to . o
‘have become a hichly efficient means of conducting the - Lo
hu31ne§s of the oraanlzatlonal unit. - W, ' . '

Another f11e is used ‘to record, for manaoement any

>n9ws items for potential" “inclusion in an admlnlstratlve,

- neW3br1ef . "Imagination is the 1limit where oven file usacge : ) : ¢

is concerned; It is not clean why this channel is so ’ ”

Qttractlve, but its use, in addition to the more formalized -l
comMmunication~features, provides a complete vertloaL

communication-tool. . o ' . e

To this point we have been dlscu331n¢ experlences

regardless of terminal type. It is most.’like y that a - i

dlsplav terminal would not anoreolahlv chance ommunlcatlon

-
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' Atextual fite:. Commamds that pgint, delete,:
: actuated by buttbns on the modse (see Enqelh rt, 19685

i /."’.r‘.

W1

Lazy o

? ' .

‘usaze, But it is eertaln that it’ does affect indlvidual

oerformance as-borne out bv the subiects that have become\

oroflcient T : Y,
’ ‘ ’ ot P . AR v
. o . R : N - . i S P
o ™ . ' . SR
» . The Display Oh-line-Svstemgjg:sus the Teletyoe P «
The Displav On-line Sysjiem (DNLS) constitutes a .5"‘<'.
"'séparate 'subsystem of AHI. t includés human .engineéred /

devices that.result in maximum ease &withln the state-of-the

. art) of man-oowouthr-commun'.ation:
A ,

. g , ST
A hand held, curso oont;ol transducer, the "mouse,¥
enahles an AKW to ooin; to -any textual entity on the TV like
display. He then cah perform any of the ooeratlons ﬂhat.
were Available 1n_the teletybe vergion w1thout fuethér - .
addressine.. Anwv ine or other chanees are immediately o
visible™ ] Plement the standard termlnal kevboard, a’ -
"binarv kevset" may be used to key-in alohanuﬂerlcs much as

one ‘'would, plav chords on a plano - . . -~

The: screen shows . a nuhber of feedhack "w1ndows" for -
commands, addresses, v1eWspeoificat10ns, 11teral 1nputs, : «
ete., in addition to the dispTlay of: an\aooroximate page of a.
nd execute are. .

>
Th1s brlef descrlotlon of the .hiehly 1nt ractlve and - .

- ootimized interfice will hopefully establish ,the settlng for .

the particular effects of DNLS., It is through DHLS, it. can’ o
safel’y be safid, that the full potential for individual : :
auamentation can be realized. Much~of the foregoine =~ = v '

discussidn might be revised to show more positive péq—
ramifications if every .user had a disolay.terminal.. It is‘#

hgoed /that the addjitional-«effect and capabilities -
exoerlenced beyond the teletype usage w111 be establlshed

: here& : , ' o . . e

_thls .The present nodst qQf ¢t

Ve
No ome has tried to- learn DNLS ylthout first becomlnq
reaSonably caoahle with the telefyvpe. The experience of |
those who have learned boXh indi ates thét it would be ~.
difficult to start with DNLS, al hough we have vet to show
isolay terminal.($15,000 per
IMLAC with mouse &-kevset) has encouraged the emphasis of

’

‘teletvoe access:, for, the time beinv

. . .",’ B L. ’\O - -
" One sub1 ct, who has: ‘been US1Q5~DNLS for about 6

months, dPSQ/leS the effect duqteiv4v1d1y as (a "trlp" that
is addiotlve » .

/.. , / - ’ r&"’,(‘ )
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.example, the user may need to refer to an outline of the |
“Adocumént he is massaging. By actuating ‘the link he mav'

/ S o

"When DNLS ié flvine so am I! This causes a noticeable

change in my behavior. I am extremely reluctant to )

break for/lunch social conversation, eoffee, the

.5:00PM whistle or weekends. smoke more

(unconsoiously) This is making me an emaciated,

constinated, emphysematous,:introvert; who is

nehlectinb his familv '

He offers the following- analysis usinq some 1earnihv ..
theory concents. He states that the use of DNLS is. +
self--réinforcinq because it 1is ‘immediate, happens often,

.and hapoens at the Lkevel at which the hehavior oceurs. Less

freouént hut perhaos more powerful  reinforcment is ‘obtained
from- coworkers -- "Oh I didn't know you ‘could do that!! --

" which gives one a feeline of being on top.of things,
-one=-ub-man-ship, superiority, etc.; and it is ohtained. from

bosses in a similar wav. In addition, the ability to .
r@spond auickly, often befqore the aquestion is asked,
engenders admiratio®. Mv personal exnerience has been very
similar.tdo these perceotive responses from this member of
the pooulaton ) Sy

The increased speed with which one can address,‘change
text, and actuallv see the change, results in a dramatic
exnerience for the skilled user (there are three in our

@ »

*booulation). Pointine to a link address not only/displavs

the addressed information at the push of a button, but also -

-controls. the viewspecifjcation or "w1ndow" through which one

looks at 'a body of informatlon -
.. . . Lo
Link addresses are entered as anvy other text. _ Thus,
the AKW tvpically enters links as he develops information
units whirh are then 1inKed tosether (cross referenced)
1nc1ud1na thevsnecified views of the information. For

LY

disolav a. tdonlevel 'view! The Svstem stores uo te flve views
at~astime which mav be auickly recalled as needed, thus
farllltatina return to the detail and locatlon where the AKW°

‘Was orivinallv working

In the same manner he c¢an refer to any informatlon«Mnlt
for - reference, which includes the xast Journal ’ »

e

documentation. Or, he g¢an "snlit* the screen into a maximum,

of four parts each reoresentineg a window, -- textual units
can be moved around between these. Seardahine for a tooic
area’ is_easilv done by successivelv, show ng more levels and
detall 1n,anv particular file. ‘ . K -

i "
}
v

DlsplaV1nq#yarloua w1ndows-that look°into_£he

e

1Y . . o P B o o, .
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. information space is aoprooriate for briefines, egg.; as
- visual aids: dynamic, computer generated "vieweraphs". The
power is in movine auicky.forward or hackward thraurh the
. ailds, and makine changes at the reauest of the audiefibe.
\ Movément. 1s done bv imbeddine a hidden link to the next
- v1ewvraph/displav.‘ . - » '
AR complete description would continue, but..it: defies
reasonable brevity. Overall, it is as if the AKW Were
traveling through information space comprised of the work of
communities of AKWs. At any point: he can stop and . utilize ~—
the information at that location or move it to-his .own '
information soace from others.
One of the few notahle limitations we have-encountered
.1s displav recreate sneed, which is a function'of oyr -
terminals, transmission line rate,. and System load. Everd "
under slow conditions, a "page™ 1s written on the Becreen in
a few seconds. Improvements in: computer hardware will
». ' .Drobablv remove even these few secohds. 4
e This description is offered in.spite of the anticipated
comments about over-enthusiasm and starryv. eves. .How fast an
AKW'can "travel" througzh information space is surely a-
function of.the indiviAual and the nature of the task.
Conclusions from these observations<must be t&mpered due to
the limited nooulation size. However, these are in fact
. : ‘exDeriences we have had to date.

L e i b

‘ Population Characteristics and Effect

A It was difficult-to .separate the influence of the job
task tvoe variable from-tHe personality variable, but some
interesting ‘experiences were observed. 'Those who spent the
majoritv of their time prosramming might actually have beer
impeded in "the learnine of AHI because of proactive
interferente. Expectations due to experiences.with other
svstems interfered :with at least one of the subjects as he
tried to use ‘AHI. JThe job task tvpe profile is provided in

Appendix A to aid the reader in the assessment of the -t
results. , , : |

\]
N

" Summary

4

o

T * 4Thére was a strone resistance to bhanzinq habitual work
;(///netnods and communjcation patterns. There were. f
psveholorical as well as hardware causes, for the resistance
which were mutuallv escala&}nc Weak trainine techniques,

— ?
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Svystem failures, and hardware unawailahility were some of .
the dAifficulties .encountered. AS§ the problems’ were s
overcome, thresholds were’ obsePVed in the way the Svsfem was
used.and oerceived Ty
- AHJ use tended'tb‘fall into two discrete kinds, use as’
an automatic tvpewriter and, with the more'adVanced users,
use for on-line cdmposition.- With use on a regular basis,
" the skills were acauired that rendered the .System
“transoarent"; so that the.individual wasxno- longer
‘concernad with System overation. This tended to free him
‘for spontaneous, creative work while the rules of operation
and syntax remained subliminal in.much the same way. as wWith
the usé of language.in conversation.

: AN
Observations of the population subsequent to train}nﬂ ,
not® three areas of effect, (1) on the individual, (2) on - L/

zroups and teams, and (3) on the organization. -

Hvoothesized effects were not entirely realized}-
however, thev may be with ‘additional time and System

_ ~~ develooment. At present ‘there are chances that point toward

4

that realization. ndividuals experienced an unprecedented,
flexibility and involvement with textual information throuqh
powerful features sudh as the link address, .
v16wsoeoiflcatlon Systenm, and information strueture.

’ ThlS power facilitates the cdnstruction of an
information space which may be easily and rapidly ‘
communicated and shared with other AKWs to promote dialogue

.amona task teams. The communication facilities, Send

Messace, Linkine, and the Journal System, wetre employed to
create new patterns of communication that would not have
Seen attained throdrh alternate means.. The resultant )
ooumented team collahoration extended to the orqanization.
Vertinal OOmmunicafion improved, as wnew channel's s were
opened and formil channels were modified from the .
traditional vatterns. The. System capabilities hecame a new _
manacement tool which, increa<®d openness without a less of - |
efficiencv. A number of examples of this were discussed, \\\
includine collahoration. with #@eogranically distributed >
vroups and the sharine of snecial dialoque files. o

Displav terminals were available to a few of the
nopulation- ‘oronotine a fuller. realization of the impact of
AHI aided bv human encineered interface devices. A dynanmic
.information visihility was achieved by utilizine "windows"
into the information snace. The result was like traveling

:l; . : throuﬂh the dynamicallv struotured ;;ﬁegiftion space of a
. . - . N \
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communitv&qf knowledee workers.with such rapidity and ease |
~that it was almost addictiver to the user. .

The efflect of the significant chances in the work : ih
-methods and communicatign behaviors that were observed on
general 3t ude are riported in the next section.

{Note: Ths author's nublicatdon, “MExperienaes with an
Augmented H Intellect Sys¥em: Computer Mediated
Communication,"\ ProceedinFs of the Society for Information

. . ,Displav, Secgnd Quarter, 1973, is based on this section.)

“r

T , | ‘ ‘ P -

~
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- (_ " o ' " Section IV , . '
. . 'ATTITUDE CHANGE. - |

&

General Attitude Toward the Technoloav,
’ the "T" Questionnaire -

The 30 item nTw Questionnaire 'wa's designed to measure
the population's attitude toward the general technolory X
reoresented by the AHI System. It was administered to half - ///
of each of the user and nonuser groups as a pretest and to
all of the population durine the posttest (see the Desien
Format in Section II). The auestions dealt with concepts
that were known to the populatiom and that they could
resopond to on the nretest. The concepts (factors) that
suhjects'wqre asked to respond to are as follows.

A, Automation in eeneral BN i P

B. " The library use of computers - K
: - X

C. Computers in~oeneral ‘ )

D. Computer use to accompliQh paoerwork
- E. . Privacv of 1nfcrmat10n stored in comouters

: - Typine into the computer

»

F

G.. Computers as an. aid te thourht
é | The ease of usine comnutérs

- J. Computer as a ‘device forsinteroprqonal ’
, . rommunication

= , conferences

/

v K. Use of comé%jfrs to a331st in meetlnos and °

The items were reéoonded to on a _Likert tvpe sdale that
included four positions, stronalv agree\, agree, disaaree,-
‘ particular scale.
waq to foroe a oh01oe between positiNe an¥ necative
responses. Thi¥% ‘was based on_ thé behaYioryl supposition
-that any latent. attitude that mizht not\be/strong -enouesh to
influence a selection other than neutra would . be
manifested if the subject were gziven n6 heutral alternative.
This procedure did seem adeauate. . Thé tfotal score, ‘rather
than é}em scores, was: of 1nterest based on the assuﬁotlon
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that the desién criterion of consistent questions had'been
met. A split half reliability test showed a hiqh

reliahility (0.74) gprina the oretest. . " o ‘k”

Scorinq was done by assiening a value of one to fhe
most pbnsitive response per item, strongly agree, throunh a
value of four to the most negative value; strongly disagqree.
The total scores were then used for the statistical analvsis
which was done bv the Psycholédeical Research Center at
\§vracuse University using their library orograms.

Q///{) - Atti{ﬁg%’Shift Across Groups

~The most - 1moortant results of interest were any
srences in mean attitude scores due to System use, the
indenendent variable. Differences in attitude amone all
grouo
variaples and test.effects. Thus, a related t te;t’waﬁ used
betweden the pretested experimental group tegroup I) ‘and the
posttest experimental grouo that was pretested (II); and the.
pretested control grouo (IV) and the posttest control 7zroun
that was oretested (V). An unrelated ftest wagiused
between the nretested exoerimental and the « test

groun

(1IV) and the posttest gontrol group withqut the\pretest = ™

¥ oo(vI). ]
The results are shown in Table 1. There were no
sianifioant changes in the mean scores among any of the
.eroups excebt the oretest control -group and the .
non-oretested control groun which showed a moré negative

attitude in "the posttest control group. Part of the .lack of

sienificance is due to the small N, which allowed few
denrees of freedom. = - _ : .
7 , : o

/b
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Table 1. : -
"T" Questionnalre Statistical t Tests Between Groups' '

———————————————————— 4-——-———---. ——----:-—-2—---.-——-———--—.—«—— i

Grouns 11 CIII /A < VI
post exp 1 post exp 2 opost con 1 post-con 2
T T T T T T AT T e T T s e T T S eSS E ST ST e ————- »
A J \ '
I -00987 ¢ 1-569 ' .- -
pre exp 1 N =29 N = 18 , . o
S 4 o | \ ~1.560  3.490%
ore con 1 : o N = 6 N = 17
.11, I1I, F = é’491 analysis of varianoe : ‘ '~v\

v, VI . aoross four Zrouns

Further examination of the results shown in Table 2
confirm the t test. The standard deviations &re similar in P
all .the erpups, at..least enoueh so that:.the meaps ‘are . ,
&’ roughly comparable- It 1; immediatel¥y obvious“that there is - -
little difference between eroups I.and II d to the
: independent variable.. There is a slight difference between
= these eroups and the third user or exv€rimental eroup, III.
. . Anvy difference that aonggggﬁgz a standhrd deviation among .
the eroups, approximately five raw score units, is worth
notine. The more rositive 'score in thé post usgr sroup,
. ITI, Aoes apnroach this level. The fact that it is more -
' "\ positive is encouragine for two reasons, first, use of the
System did not result in a more negative .score. Second, the
more necative score, for the ‘pretested users on the oosttest
can be- ag3001ated with test effects. :

-
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fable 2. . .
L L Questiohnaire Means and S.D. for All Groups
"T" Ques ‘ ‘OCI"
Factor 1 Dev - Factor 2 Con

e ‘ ‘ - Groups-
. X D. X ~8.D. X S.D.
B I Pre X 1 73.99 . B4
. II 'Post X 1  75.77 7/6.37 ,
III Post X1 69.11 7.60 . . . °
JIV Pre c 1 - 63.24 5.73 ' :
V Post C 1 - 67.85. 6.62 , .
VI Post C 2 75.33 7.41 , .
Additional - 65.33 4.64 . - ' '
II IITI V VE - 72.26 8.00 153.86 12.69 82.26 10.34

___________________ y d‘ - - - ____-q___..____-_.._________..__.-_-
)

N : S X = Experimental C = Control

’

L4

Test effects mav also be associated with the difference’
"between,the pretested control eroups, IV and V. The ‘ .
difference is more than four and could be associated with
maturation as well. The statistically siznificant .
difference hetween the pretested control eroup and the
~posttest only control group _may be attributable to sourious -
. factors- (e.g. nersonality differences) What it does
) 1ndicate, however, is that attitude tended to become 'more
« necative due to maturation. The group VI  score is very .
v similar to phat of the pretested users groups, I and II.- It
e "is sicnif;fgntly more negative - ‘than the posttest only user* .
group,, II showine that a more nositive attitude may be \\;//{'
“eyhibited toward technoloey bv a .group using the System,’
than by a like eroup without exposure to the System. ﬁhe *
"additional" eroup, composed of individuals who became users

later in the, expverimental DeriodJ corroborate the more
" positive Fcores for users.

.

The pattern of results ascertainable from table 2 shows’

. a slieht negative shift jn scores from the preteststo the _
posttest in both the experimental and control groups; which- .
proably is associated with test effects. The posttest only

- aro (III and VI) showed that users were explicitly more

™~ favorable in_ attitude toward the technologv than a like
) ‘confrol eroun. . .

h)
» -

JMore indiv1dua1 subject scores sbiﬁted negatively from
uf‘ th Dretest to-the posttest thus corroboratinz the
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differénces d:tected by the examination of 'mean group scores
(see Aopendix J; note that a negative z score is positive
relative to the mean for that-eroup-due to the scaling =--
.odineg procedure used).

Correlation with the Organizational Climate Index
Yarnose . 0 in this investieation was to
detect 3nfy relationskio hetwgen the attitude toward the
working/ environment- a j \and the, attitude toward the
technoloegv and the System in. particular, Statlstioally,
this wa¥ complished by\performing a correlation between
the scores ¥f subjects on e -two.third order factors 6f the
OCI and*the posttest T .Questionnaire (grouos 11, I11,Vy V1),
Tahle 3 s :

The

is the resultq

At

" ) . ) » 4'. : .
. ’./ . . J . -
. \ ' [ (N \ -
' ) Table- 3 , AT
: Oorrelaﬁion Between " Queqtlonnalre ‘and @CI

--—-------—-----—----——--—-—--------: --------------- - - - -

"T" Quest ' { OCI -~ * : e
Posttest e mmmcm et cccmmmo P S
o _Fac 1 "Developmemt®” - = Fac 2 "Centrol"

\ "R . sig . R sig ¢
(Groups . o _ .
ITI.IIT .  -0.662  .001 .5357  .004
V) et '

?3 Ss were tested on both the4?CI and "T" Questionnaire
. : T A

- ' o

— o N . -

The 0CI factor were (1) development, and (2) control.
Brieflv, develoomedf‘nénresents a third order fagtor:
comprisine those items that indi#tate a positive attitude
toward the subject “as a worker and his working environment.
A hieh score would shoy that an "atmasphere existed where the

subject feels he-can develop, and is not unreasonably BEE N
restricted. Control renresents the opposite, where A '
unrealistiec, unfavorable restrictions exist on the - \\.

,//Lﬁ_ﬁ_~iﬂgividual's develonment and prosress. )

- The seoond order factors that comprise the thlrd order

factor for development are: ‘intellectual climate,
orcanizational effectlveness, personal dienitv, and
orderliness. The control ‘factor is comprised of work and.
imoulse control The work factor represents an excessive
) _ o . ;
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work orientation and is not associated with individual or - . .
orzanizational effectiveness (Richmian and Stern, 1969, 35).

The 30 .first order factors provide further clarificatlon of”’
the .third order factorns which are used here to establish i
subject scores (Richman and. Stern, 1969, 65).

were as anticipated; the.scores on the OCI
antly correlated with T Questionnaire
negative correlation coefficient is duve to
low scbre is positive.on the T Questionnaire .-
cqore is positive on the 0CI Factocs Thus, -~
correlation between the caontrol factor and
in the ex cted direction

. The result
factbrs signifi
attitude. (The
the faect that a
whereas a hish
the giznificant
the attitude is

A

1

e but substantlal relationshio shown
ndividuals who perceive the job environmeht X
in general have § healthy perspentive toward _
to Derce1Ve the veneral technolopy in @& s
ve lieht. ‘ o ‘ .

The -modera
indicates that
positivelyv, and
their job, tend
similarly vosit

- The 0CI also provided ‘a ¢check for s1zn1f1cant
differences in /individual attitudinal structures ‘across any
of tHe erouvs,/particularly the control versus the .
experimental erouos, that, mizht color -their perception of
. anv job related behaviors. .The results indicate that there
were no sivni?ioant difﬁerences across grouns in‘penceptio‘
of the orqanlbatlonal climate. (Note: " These statistics are
- - not, included 1n this report due to the private nature of the

scores whlch/mav reflect upon individval subjects.) - g
: e

CorreJ;tlon of nrv Attitudé and Intensity of Use | o

. The 0 Questlonnalre (see Sectlon V) included a oues;ion
desirmed to catecorize the subject's estimate of the ~
intensitv'of System wusace.on a daily basis. The caterories
were (1) less than an hour per day, (2) between 1 - 2 hrs.
ner dav, (3) 2 - 3 hrs. per dav, (4) 3 - 4 hrs. per day,
and (5) more than 5 hrs per day. The Q Questionnaire 'was
given onlv to System users as a posttest (see Section V).

It was expected that there would be a relationship between ™
the amount a person used -the System and his attitude toward
. it. One can only speculate about.which mizht cause the
Qther -- did Svstem use affect attitude or was System use a
functlon of attitude.
The N of 14 is less than orlglnally olanned This 1is

due to attrition and the fact- that, this test was given to . v
nersons who had used the System on some .resular basis, at

. least once a week. It was:felt that this level of usage was

Bair:'ﬂ%Kw‘Evaluatipn R o : Paze 56" -




necessarv for a subject to‘bevclassi?ied as a user for the
"pumposes of the Q Questionnaire. (The negative correlation
coefficient \is due to inverse scaling on the two items;
attitude was\more positive with a lower score and intenslty
was less with a lower score.)

It was clear that there was a %oderate correlation
indicating a substantial relationshio between intensitv of
System use and attitude toward the general technolozy after
use (see table 4).

[

RN

- : N

Table L .

Correlation Between "T" Questionnaire and Inten31tv
"I Quest 7 A-'"TB&QQEZS;'47-55-3552555I€§'7"~-‘ﬁ'::?f@"
Post  Exn ——meecec e ——- —--A--A-T-------—f-—s:-
S e e N
Crouds I and. II -0.564 018
I P S

¥14 Ss had an adequate use level

e

i)

The results of the "T" Questionnaire,- althouah show1na
no sienificant differenge due to the indeoendent varlable,
do provide 1n31aht .into the relationships between' individual
attitude and the disposition to use effectively @ technoloey
such as the AHI Svstem. These relationships are elucidated
'by the data obtained .via the addltlonal instruments, the 0
Questionnaire and Proflciencv Test, which are discussed in
the next - section. : ' ' ‘

: : ' . : ' i | ‘ ; ’ e
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SECTION v
STRUCTURED OBSERVATIONS AND COMMUNICATION ANALfSIS

’ i

A

Cdﬁ?e?y Ouéstionnaire (“O“) o

. .
L Thls auestionnaire was—desianed%to fo) tain reactlons to
sneéi?io statements and answers to speecific questions about
the AHI "System and the subgect' e%oerlen‘es ‘with it. The °
~auestions were directed at a number of areas including
effectiveness' in terms of accomolishinz paperwork
activities, effectiveness of communicatlon tools,
dttractiveness as an alternative to .handwrliting

documentation drafts, feneral feelings abolt the System, use.

intensity, terminal use, - ~quality implicatigns for thought
and written documentation, Systenm resource’ availahility, and
oredictions about future~atthtudes and .expériences. This
instrument was a direct methdd of obtainin sub]ectlve
responges ébout the System's effect. It was administered to
the user 2group only at the end of the experiimental period.

Item Discussion = ',
AN . o ' ' . e
‘There were a total of 23, auestions, 19 |of which used a
Likert tvpe scale (see Appendix G). An analvsiﬁ was, done
Using correlations between similar ouestlons, ouestlons
which could ‘indicate<causal relationships, and maior
variables --'three-of which were measured by this o
auestionhajre:. System availablity, intensity of use, and
termlnal tvpe. : ) - AR ’

0

S

Ouestlon one was deslgned to compare actual user
experiences with their expectations.before they were in -’
contact with the System. ~ The Svstem was introduced-.-
primarily as an aid to paperwork oprocessing and the"
concomitant functlons that are accompllshed in, the datly
work routine. This included téxt editine and the
preparation of loneer documeptation such as reports, etc.
The -.empfhiasis on communlcatlon via the System was not oo
develoned at'the beginning of . 1molementation, thus, this
question would tend not to detect expn€ctations about’
communication upage. The majority of’ responses were
neutral 4 while the remalnder, with one exceotion, were
mildly 1n aoreement . The.large neutral response was . ‘
‘probably due te an emﬁrvonlc/concept of the System desian -
goals and purpose. There mav be a strong relatlonshlp
between this resoonse and_the usaae exoeriences ‘mentioned
earlier, which show a marked threshold durineg the evolutlon
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in usace fror an automatic typewriter to oh-line
} composition. That threshold may be a function of°
.underetandlng that the Svstem is capable of more advanced ..
- ,abplications than the text edltlnq a33001a<eﬂ“with an
o automatig tynewrlter =, . .
, The®change of attltude re#bltant from use thay was
. detected by. question two, is one of the most: significant
~*  findines. . This response indicated that the System 'was _ '
. -, positively reinforcing.for about 77% of the users, with
- ~almost a auarter strongly asreeing. This ‘might have been
larqelv'duelto négative expectatlons 1n1t1allv, resulting in
a nositive shift ‘after a more positlbe experience. However,
the " questionnaire pretest showed that at least’ the
attitudé toward the weneral concept of the tedhnolovy was
not negative a priori. The generai exoectatlon ‘was neutral,
thus negative expectatlons d3 not apoear to be the ‘qatsal
'factor. . Number eieht- corrobonates this. by show1nq that the
~ subjects anticinate (over 3/4 of the subjects) that their
‘opinion will become morfe DOSltlveuw1th addltlonal use.. - This
.anticipation was stronver for those with limited exoerlengp
Apparently, a’ ma]orlty fEel -they have limited experience ds
1nd10ated bv their positive Fesponse to number eicht. A
five by five contincency table (see Appendix F) shdws that .
’all subjects answered these guestions Within.one.'nterval}
_W1tH the larrest vroun answerlna "agree“ foﬁ. both :

<

The 9031t1ve correlatlon between number seven, where '
47% indicated that they were more efficient, and number
. - eisht, where the’ majority exbected that more use wduld
1ncrease their oninion,” indicates that 'the subjects are o,
experiencing reinforcément (see Aopendix F). Number .three
detected one of the sources of reinforcement, 2a reductlon 1ns
throuthut timeys althouch it was not 9en31t1ve to an S
increase-in throuahnut time if there was-one. ..It is ..
31cn1flcantafhat more than half the sub]ects found. that, ' ‘/
.throushput tlme decreases when using the System to. Drepare
paperwork.' A contingency table shows a strone corrélation o
-hetween number three.and number seven, which corroborated .
: th t they were more efficient (see Appendix F). These .
s morises stress the editing, CaDabllltLe3 of the: Svstem, not
» ;the oommunloatlon uses.

0

-

" . . The peasons for»thls 1norease in erlhlencv can only be
. . internolated from the other responges. Number éleverm . L
: 1qdlcate$ that ‘it is\not due to les§ meed to write lonzhgnd
drafts. However, number fifteen, which showed that a

. majoritv felt that their thinkine about wr1tten ‘work done on
-, - the Systerm was improved, offers some xplanatlon N Only 18%
disagreed with the statement- that thi ‘thoughk& was

— . ‘*
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- . enhanced: Number fourtgen 1ndicates that, a ma]orltv dg, not
e . .perceive the System as beineg effective for all job tasks,
-ﬁ.* thus suooortinq ‘the conclusicn that the noted increases, in
. effectivenes are specificall¥ /for the production of o
tvpewritten material. :Number'twelve again discrlminates o
. . . hetween oWgerall effectiveness and paperwork activities =- a
. majority exvected that . paperwork could be accomplished more
e effectively by ahvone who | used AHI. S o 2
- . » " . : » e XS
, The questlons about System use as a communication tool,
numbers 17.and 18, show that a majority-'do not find this has.
been an, 1moortant feature. Observations indicate ‘that. the -
-communicatlon features *n peneral were not used extensivelv,
. thus establishing- the cause for a majority response of =t
A heutra] _The profi01encv exercise showed that a significant
' number of subjects did not know how to use the commuﬁ&catlon

{ © ’faciqities (see below) L Coe e xS

I

‘Number five aooeared in’ retrosoect ‘to ee a'confusing.
-question, but it did indicate that the majority found =

- reasons other than a lack of written material for not u31na

.. the AHI ovstem.' . o _

\ . _ * : . "\\

. i Althouzh there %was considerable support for an. incredse

- .+ in efficien¢vy, number six clearly. showed that the’ 1arqe'_

' © majority saw-A40 gquality 1m01ications for AHI, even though
thev saw an enhanced thinkina’ abillty (number 157). .
Observation suecgests that’ causal fadtors might! be lLimited

experience with the Svstem, the inability to use the displav:

, version of BHI (less than half of the subjects), and the

KB diffficulty of judeineg aualitv. In spite of these factors, -
the response has significant implications for individual

'effects of AHI: "after an average of six months of use, with:

. ¥

RN

- 3 majority using the Svstem more than on;ﬁ%@ur_a day at the .
six months .ooint, three ouarﬁérs ‘of . the jects were ¥
. _neutral_about an increase in the auality of work B
N accomolisWed on AHI. : : : ' J:
o Number nine shows thd&émore than 3/4 of the users see o
. AHI as an advamce in’ thevstatefofi-the-art, which is both v

remarkable and significant in licht of the fact that most

. subjects are in the business of ‘ad¥ancing the

: ' state-of-the-art- throuvgh Rgagarch and Development n
information s¢jence. This-also’ illustrates a disparity
between off-the-cuff commegts, manv ‘of which tended(t/\be\
derrogatorv, and questionnaire responses. Jt cannot be
determined what- rele the lack of anonymity had on this
nositive response or any other pon this questipnnaire. & The
Mback pattine" phenomenon may be a factor. It is° ‘

" conceivable, although not _probable, that the ponulation -

-

| B
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' reooenived tt.e qutem as an- effort on the Dart of cdlleavue# )
and as' 2 source of funde for the oroani7atiom, @hus

1ndireot1y suoportine them Sooos . « \Jj‘
. " Propably the most diﬂfloult statement’ to .respond ta-~ g
: ~.positivelv was.number 1en,~whlnh asked subjects to .relaté to \.
o the overall eoals and theoretical foundation/justiflcation ) \“

for AHI as 1 uniaue system: .that it will positively imnaot \u
effectiveness in all aspects of knowledze work. (
Surorisinely, 47% acreeq while only 12% disaereed. The fis

« neutral responses may be from those who are wagtinm for . i
additional -experience. Question.number one seenms to be ’
related to ten in that the exnéctations of what the Svstem,// "
, will heé ("1morove effectiveness in almost evefvthine that is c
iob re;ated") ‘are slightly greateér than what it appears to '

. : hbe now. The majority of the subjects anticlipate that the
Svystem will improve effectiveness in aeneral even bhquvh it

‘has not vet fulquled exDeotationo.

: Ouestions number 12;and number 13 olearlv show that the-
laree majority of asers feel that the Svstem has .general
learnability and is not, limited o) some select erouo with
special aptitude or ekllle Thlq was of" areat concern
initially due tn the exténsive chmolexity® of. the commani
structure and evnfax Howeven, the reeoon#e der'not
anything about the level of use that is.aocomplished w1t - .
"relative ease". The proficiency .exercise and.observations LT
. again indicdte thaty the: v1ew001nt of the subjects is from a : ) '
timited level of experthe +-'2 moderate or half-way' ‘
qooh18t1e9t1on of use relat1ve to the moqt adeot user in the. ‘
poonulation. ‘Nevertheleqs v1t, is important that this level
o) use, orimarily ‘as a text editor, _is perceived as
Attainahlle bv anvone. o o s I
v P . - [
‘ ' C The. forenolnv discussinn about 1mwor than- exneﬂted use o,
v AS A communication tool Aid not’ deal with number 16. It was T
" Aalmost’ unanimqus that file sharlng is an- effective tool® for.
Keenine informed. Th1¢ results from management usage and
. policv.for the orcanizational unit, which is a funotlon of,
one person. The first line manacer relies very heavily on. ' -
one open.file tn record dlreotlveeb due dates, meetines, and
most other supervisory matters of a_general nature . Th1$
. file is used by subordinates for\berbdnent ﬁe%nonses and to .
- kegeo abreast of what is haooenine to their colleagues'. 2 (A
.o is dlffrny}t to nrediect from-'this ,case, whioh appears to ‘be
) very qynh’a funﬂtlon of 1nd1v1ﬂua1 stvle, exgcent tg say that
‘ - - it is a communjicative technique that.does work (See Seetlon ot
e w0 ILT, MUsenf” CommunloatLoanool°"). . x T _ ‘
' - ~ N . .
o ‘}'- | Questions 20 throuvh 23 were 1mportant Lo detect . = .

Py

A

- - Vos . 0}
. s . oL -
- N ~

A}
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-in the Adata, "projected attitud

the effectiveness questions

P

' W
Among the population as a whole there was no E%§EE%:€IBn

- hetween reactions to the Svstem and availability. However,

in certain individual cases it was found that those who had.
a. terminal available less than U40% of the time scored below
avetase. This is more dmportant when it is noted that'the -
same sub1ects re\nonded with low soores on most Oueqtions ‘
- A -majqrity found the Imlac CRi more effective to use

(number 20) but this is more an indicator. of those who could
use the CRT rather than an assessﬁ%nt by everyone -- it was
not .available to ‘more thah 40% of the ugers. It -can Be

‘Dvedioted from observations thht iiad .everyone’ used the CRT,

they would have Drefenred it unanimouslv

»

The total scqrevon,xhe Uikert scaled question@, one -
19 Gvalueslbstronzlv‘%qnee * &, Strongly disagree = 1), did

not’ correlate with either- 21 or 22.. This method of scorine -
was nqy st4tistically sound {the items we/é not designed to

measure " the same thinez) and was only done to see if anv L

additiénal battern' dould be detected. The Z score of the

summated sgale’questions d#d; however, provide a check on

fthe interrelationships between ‘attitude and perceived’
effectivengss. Those who., did not perceive an increase in
'effectiveIZse had necative Z scores, and the bwo'cases where

the Z secore was below‘-1 also had the lowest scores ‘on

’ efﬁect;veness The relationwhio was the. same for ‘the hiih,

scores.  An "eveball™ of the tabular data .(Appendix J)

dfﬁated that the four effectiVeness questions xaried with
KR' tntal score; * o
There were two‘clusters,of ipens that were noticeable -
' and "effectiveness" - The
.and eight were,conzistent

h intercorrelation (5see

e with the total score or
That is, a high comgdiied
answer scoreée could not be used-'to predict himsh sceodes .
elsewhere. The most. likelv ‘conclusion from this may be that
the”attitudee ngoresented a 6redictive frame” of reference,
whereas the effectiveness and’ oyerall scaled questions were

[}

attitude auestions (numbers tyw
within the two items, with a',
Tahle 5), hutwwére not consi

" 'retrosneative. Thlo is cdnaistent with the content ‘of the
auestions. - : PR

:Thé‘effectiveness,Ciusber Gnumbers Lnree,'seven; _
twelve, and -fifteen) also wag based. on a hizh correlation

b4
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» Summarv of Questionnaire Findiwcs

.
_ .
~ . . v N . - . t, !
K

-

amone the, co-~stituent auestions (see Table 5). Thus, B
subjects who scored hishly on this factor were indicatine a

_ strone response about the Svstem's effectiveness: . The

scores on this factdr varied -in much the same manner as did
the overall score on the Q Questionnaire, as indicated by an

1‘eVPba11 of the data (Appenddix J). More importantly, there
. was a correspdndence bhetween€#the loW scores on the attitude

factor and the attitude from.the T Questionnaire. . In fact,
if a subject was at either extreme, all .the scores tended to
he at the-same extreme. Thus, we can see saqme consistency
between general attitude, Dpo1ected attitude, effectiveness,
and the tof81 eyaluation of the svstem, althoush nathing
aooroxim?tinp statistical sienificance.

- \\ . A
/

3

e
o -

' . Table 5. : ) <
Q Questidnnaire Item-with-factor Correlation
Items Factorq Y
/ Attltude Effectiveness

? -~ .709 N . - .
. 8 . 838
< 3 ,7“5

7 _ 2825

12 . 840 ' -

15 :830 .
Factor mean .92 i Qq,483 - |
Factor S.D. 1.10 _ 2.74 -

........ = = = = o = = = ——————————————

RS

The ouestid%naire results were generally con31%tent
with the opredictions of svstem effectiveness far individual

use. The sigpificant excedbtion was in terms of quality,
‘which was found not. to be enhanced. Thus, ¢ffectiveness-
~cannot he defined as hishet cuality outout less'time, but

simply increased output (or throuqhout) with less effort.
Attitude and nerceived system effectivenes .were found - to. be

consistent, which was a major methodolemical hypothesis. ™

Further extranolation from the responses ahout oresent -
ffectlveness and predicted effect1veness indicated that
'svstem use*is rewardine. Experiences Were verceived as
imited, but thev must have heen reinforcink'in ogder for

3.
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- the majority of the resnondents to anticipate an imnroved
attitude. s

.The auestionnaire in eeneral, 'and the 0uest3? .
concernine internsity of use, were congistent with-\ Te
measurements of proficiency. This prowvided.strona evidence
to suoport the conclusinn that subjective responses are. a
valid.means of ascertainine the utility of the System

IS

TNLS Proficiencv Egerciée

o The proficiencv ex ise or "test" was designed to

measuré -the ability of “a user to edit a paraeraph of text,
to link to another user, send a message and tfansmit the .
. corrected text throuch the Journal (See Anpendix E). The’® ''-

, .-~ exercise was nresented to gach user on hardcopy, with the °

.. "unedited and a3 corrected version of the text. The errors .
. *Were marked on the unedited text «- proofreadinn time was -
not of interest. - ‘o .

»
\
<

The .results of the exercise were .,tabulated by nountinq
- the editing commands that were used bv eachH subject, notina
8 the time reauired. to complete the editing, and the number of
;er%qrs in the .edited text. Subjects were asked to record.
the time bv executine a smecial-control character which
printed the tatal connect time to that point. (At the time
* of these tests, the. Svstem did not orovide an automatie
record 20T the time or the editing commands used. )
Interruotions were noted in the same manner. Errors in the
edited copy were compensated for by -addine one minute and
two commands for 'each error to the:total number of commands
usefd. This was based ort.the averace time and number of
commands neqessarv-to execute the correction had it been
done bv. the subieot initiallv:, v

e rank order correlation was performed between the
-editine time and the number of commands; editine time and
- the number of months of system usace (1ongevitv) and the
‘ editink time and the intensity of usacge frdm the'"O“
auestinnnaire (qee onendix J).

I . B

Results .. -« L

Loncevitv did not %ignificantly correlate (at the .05
level) with anv other -variable. This verifies. igtuition -
loncevityv alone is not sufficient to dct® as a ‘causal ’
vAyriable. For examnle, a skilled user may continue to, use a
1a ge numher of ﬂommands, but execute them more rapidlv with

-

Bair: AKW Fvaluatioa o , N\ Pace 64°

g~




L
-

~ fewer errors;. nr the style of editine technioue may cause
more commangds to be used despite mreater longevity. Rather,
the effect of lorngevity is ‘a function of the intensity of
use, e.r., certain subiects cained more skill 'in a rshorter
~overall leneth of time,due to more intense use. This
initial analysis does not eliminate lonesevity As a causal
variable but onlv permits the followine conclusions.

(a) Greater lonecevity did nom bsult in the use of
fewer editinm, oommands o O
™y : ‘.
Hﬁn)) Loneevity did not sierificantlv correlate with '
editinw time, althouerh there was a definite tendency Yor
thnse with ereater loncevitv to have lower editins Limeg.

c\~l

(c) An alternatlve editine teohg[OUe resulted in large
differenne% for those sub1eots that used it confoundinﬁ the

sults., //4 e

The use of an editins method called "execute edit," ag
onposed to the use of individual commands for eacH editins

chanee, resulted in a sienificant reduction. in-both the ;.. -

number of nnmmqndo and time, independent of the other
variables. \ . : BN . Y -

¢ . 2 ey

Fxocute edit ponwlts a uder to edit a statemenf Whlie
that statement is beine printed by determindine the - . s
aphroximate lotation of the error, and printlﬁq to that .
noint.. The error is tvped over correctly, and orint’nﬂ-
proceeds until the next error is about to be printed. - The -
nrocedure 1is nepegted until the statement 1s‘pomplete In
tabulating the number of commands- used egch correctlon was,
counted a%,a command in order to anowox1mate the countine.»
usert far the usual nrocedure. Execut€ edit was oonoluded to
he more efficient orimarily because addre%s1no the noint of
-text whére there is an error does not have to“be done within
the statement (execute edit onlv works within statements !
When individual editine commands areé ‘used each Lextual: error
must be addre%oed befqre the correction can be“made. Only =
three users emploved execute edit, and all three were amones
the best times and used ‘the fayesn Lnstrudtions , e

Hownver, when @heq;hree subiects who used thls e
alternative were dronped from fbe distribution“there was
still ro sienificant corrfelation hetween performance and
longevityv. g :

-~

(9
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Proficiency as a Function of Intensity of Use

kY

skill, indicating that intensity of use_,was a more important
factor than anticipated. ‘The intensity, or dezree-of usace
Aurine the pertod of loneevity;, was measured through a

direct question on the "Q" questionnaire.

\
|
. . ,
Longevitv bv itself was not found to correlate with

The multiple choice aquestion asked a user whic¢ch of four )
catercories were appropriate to his experience:- (1) dess )

than 1 hr., (2) less than 2 hrs., (3) 2-3 hrs., (4) 3-4
‘hrs., and (5) more than 4 hrs. mer dav.

) The tabulation of data showeg—that the greater the

- - i ten%itv of* use, the better the Deﬂ?ormance, particularly

' : h respect to editing time.  Statistically, a significant
6 radk order correlation (at the the .01 level) was found

i o between editing time and intensity (+.74).

- . Althoueh théfe was no correlation between'time and ,
lonegvity, it was concluded that loneevity must influence . // .

o

4 editine timé, to wit, intense-use over a longer period of
. " time® would make a user more oroficient than would the same
intensity over a shorter time period. In order to detect

# anv?relationship, intensity and 1on0evity were treated

& together. " The respective scores were multiplied to give a
combined value which was called "lonstensity". [ A
qlanL{icant correlation .(at the the .05 level) was found

« between edltlnv time and "lonqtensity" (+.67).

. . Lonvtensitv represents the variable that most
influences anv learning_situatien -- the combination of the
lenaxh and the number /Oof Yrials. However, there was no way

~* of accuratelV recordfne the time each subjeect was spendineg
at®the terminal durfne this time period. The System did
*» keen records of Svsbem use time per directorv, Which is
ﬂdeflned by the user's name, but dAifferent subjects other

«- than the person it was originally established for used the
- directorv. There was a shortace of directories as well as a

v need to have clerical help-renter and edit some of the text
for certain suhjects thus addine their time to that of the.

i+

¥ L subject. The shortace of directorieq led to a sharing among
- subjects who became users relativelv late in Svstem
» ] impolementation. : :

L. Lonqtensitv represents the variable that most
influences any learnine situation -- the combination of the
length and the number of trials. However, there was no way

" of accurately recordlnv the time each subject was spendine

1

o ? -
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at the termiral durine this time period. The Svstem did
keep records of Svstem usé time per directody,_whiqh is .
defined by the user's name, but diffenent subjeqﬂs other
than the person it was oricinally estdblished for used the .
directorv. .There wag a shortace of diredtories as well af a 4

need to have clerical help enter and edit some of the text

for certain subjects thus addine their time to that wf the

‘subject. 'The shortace of Airectories led to a.sharing ‘amone
. Subjécts who became users relatively late. in System . o
-implementation. - w y T }

Althouech there was no correlation betQEén'time and -
‘ loneevityv, it. was concluded that longevity must influence S
~ editine time, to wit, intenSe-~use over a longer period of
time would make a user more nroficSent than would the same
intensity over -a shorter time veriod. In order td detect A
anv relationshin,.intensity and longevity were treated
together. _ The respectiive scores were multiplied to eive a :
combined value which was-called "longtensity". A ’
Significant correlation (at the the .05 level) was found
between editine- time and "longtensity" (+.67).

o .
.

Lonetensity represents the variable that most : t/
influences any-l1€arning situation ---the combination of the
lensth and the number of trials. ~However,'there was ne way ‘

» of accurately recordine the-time each subject was spending . -
At the terminal Adurine this time veriod. ‘The System did
keep records of Svstem use time per directory, whieh is o T
defined by the user's name, but different subjects other ';j-.7 -

“than the verson i} was originally established for used.the
directorv. There was a shortace of directories as well as a
need to have clerical helo énter and edit some of the.text

- for certain subjedts thus adiding their time to that of the
subject. The shortare of-dichtories led to a-sharine &mong

Subiects who became\users relativelv late in Svystem
imnlementation. - : - .

. . ‘ _ -~
Th$5 sharine of directories also complicated the use of
the communication facilities. VIn a minoritv of cases, it
Wwas not possible to send messages or Journal mail ‘directly
throuch the Svstem hecause a dfrectory is required to
‘. recgive them. Althouch there is an alfernative means of
definina versons to the System (the "ident system!), that . ‘
permits deliveryv of hardcooy throuch the mails and 'hot -\\'
- on-line, the time lag under these circumstances is.one to,
- two weelks. PBEssentially,’ the System does not -krow-who'a user
. 1s exceot throurh the directory under which he acdomnlishes -
the loeesing procedure. . These problems justifv®the juse of a ,
subject's estimate of his .intehsity of uUse and longevity, to. N

.
f
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Proficiency and Communication - L

confoundine variable. Conelusibéns .about AHI{;?fa
v

"on the part of each subject to use all the tools for

The learnine picture is furiher complicated b&l he kind

"of nnerations performed dd%inq the: use period. Ever® though
"there was -a high corgelation’ between. longtensity and editinq

time; it is not clear that the mere quantity of time will
insure an increase in skill. Questions remain about the
likelihood that a person will attempt to increase his
knowledeze bv trving altgrnative commands, reading the
Aocumentation, askine questions, -and menerally exercisinn
some creatige curiosity. If he does not do these things,

“the vast riohness of the Svstem mav never be tapped.

R . It was concluded from oBservations that this kind of
SeNE_jnd

¥Struction is'a function of individual differences,
demsnds on the individual to produce, and the availability
of "helo. When subject became reasonably comfortable with
a certain set of commarrds and procedures, in general, he was
not LOC)ﬁlkelv to\attempt to learn new commands -- the
momeéntum phenomengn. The oarticular "rut" one found himself
in resulted from lnitial .training in most oases, and was
found to be inefficient for the broader ‘spectrum of tasks
found in post- trainlnq appljcations.
< 7 ) )
. ‘9
. . 0 '_1/ . 7 '
~ The most imoortant’' ramification of the moméntum
phenomenon for this studv was the lack of use of the
communication facilities, compounded ‘'by the Svstem

__limitation mentiQned above:’ Many»sﬁbjecps.atteﬁpted to send

communications through the System for the first time durineg
this oroficiency exercise. Thus, the exercise became more
of a learning experiénce than a testine device for the use

"of the communication to®ls. The one exception was the use

of shared files, an 1mportant'resnonse torthe immediate
supervisor, and also requiring a minimum of skill. The

1

overall results showed that almost half of the subjects weni

not familiar7wi}h the communication portion of the test.

&
L]

In terms of this studv, this is a significant

communication medium for facilitatine the de opment of
crouos, teams, and the organization must be .interpreted as
representative nf the least amount of impact possible. It
is extremelv orohable that there would hayve been more use

. and therefore areater 1mpact had there heen a rigorous

traininn or -testine nrogram aimed at ensurine a oapablllty »

interactinn. Rather than being.a loss in terms of’the
Mpudy's value, this is a valuable insicht: during the

e

— , e

-~
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implementatiern of an AKW, steps should be taken to insure/ __
that a basic mastervy of all tools has occurred. 5

The same is true for editing tools. Had evervy subject
been versed in all capabhilities, he would have had the
"execute edit" command available to him thus improving hlS
editine performance within ndividual %tatpments - ) h

The imnortant findine is that after several-months of
use by a population "there was not a basic familiarity with
the communicatdign features Af the System, which rerresent a
major power of Dh§g§x§tem. This leads to the conclusion
that this medium not atfractive enourh to be selected as
an alternative to conventipnal ways of communicatine by
telephone, face to face cgmntact, or written correspondence :
(see the Communication ly results). In contrast to the d
editing capabilities he communication patterns are "
engrained more ply in psvchological structures such as
, mersonality and social milieu. Intuitively it is obvious
that calline on-the phone or walking down the hall and
dropping in are quite easv when compared to loeging om&o a

comnqter svstem and thenTactuating the precise, although not
‘too complicated protocol.

The scope of the on-=line community that aQTghdividual
“needs*to communicate with, is aNOther important ctor In
this case the immediate organizational unit comprised the
onlv portion of the on-line’ community that was 3?\¢nterest
to the subjects. Had a larger.number of communicants been =
members of the on-line community, as was the se for a W
excentions, then -there would have been a great deal ﬂoﬁeﬁgh\*s)
motivation to communicate via the System. -Georradhiecally

distributed communicants wopld have further incredsed the
motivation. :

¢ The excentigns included those AKWs who interacted L (;yg‘

evtensively with the California ARC utilizineg all the :

features. A number of .other users external to the

nonulation n wide a twnfold exception; thev. communicated

extensivelv thihoueh the send messace feature 'wvhich was the

~only Svstem feafiure they 4id use. The particular office;

howev . Was resgponsible for the develonmégg of the Network "~ .
e

as well ponsorine the entire AKW proj This provided
special motivation for them to accomplish eir -
correspondence throuch AHI. . ' g

Earlier, fﬁe nonoent of a'thﬂéshold in tﬁe tran31tion =
from use as-an automatic typewriter to full aushentation wWas -

| introduced. The nroficiency tegt provides the basis for the ’
concent of a "ecommunication threshold," a defindite change in
\ . ‘ ’ . )
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The communication threshold may be passed throug

. important roledintially,
"this studv (seve months)

the behavior oredispostions of a person that are necessary
for the meanineful use of the communication facilities, not
onlv to initiate communications but to recelvelgggm as well.
training
and indoctrination leading to an in depth awareness of the
facilities, thqﬁr potential, function and usage.

L]

Conclusions About 'Proficiency

Loneevityv was not found to be a key factor affecting
the subject's proficiency./ Intensity of usage played a more
significant role in influepcing the editinq speed, which
decreased gs the. intensity increased among the
subjects. The number of co s did not associate with.
either intensitv, longevity, or editing time. It was
surprising that a more skilled user could accomplish the
editine task with a similar number of commands, but in much

less time than a unskilled subJect , N >

The combined interpretation of 1ntensity and longevity,
"lontensity," did correlate with editing t1me, but it was
not more significant than “intensity alone.® Logicallv;
howevers it must be concluded that skill is a function of .
the intensity of use over time, and not intensity alone. as
this sample sugecests. We were not able to determine the:.

point at .which skill levels off in a learning curve It was

not oossible to establish Jlearning curves because the
reaquirement for nerio{j& testing, which this population was
,not willing to accept. t is likely that loncevitv oplays an
{Put after a time period such as in
intensity becomes the more ’
imp tant factor bv enablrng a user to retain His skill
throuch practlce Thus we\can predict that a certaln amount

. of. Dractlce is necessary to retain any k1nd of’ competence

An alternatlve‘edltlnq\technlque, execute edit, was ’
found to be suberior' for editing, within statements.. It
would not helo,,hOWever, when minor” editina was requlred

) W1th1n each of a number of statements.

- Evidence was accumulated supportinv the .
conceptualization of another threshold (see Section III) to
be passed while becomina an AKW, the "communication
“threshold." - A con31derab1e amount of. momentum was found for
continued use of the sttem .as an editing device onlv. .It
is not ,until a certain amount of tPSlnlﬂQ; 1ndoctrinat10n,
experience and need have oceurred that an individual
prorresses to utilization of the communication -tobls in a
meaninvful wav.

A

, ¢ _ . ;
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P Communlcation Tallv : -/ . .

It was 001nted out in the review;cf therature that ' ”r‘L

Conrath's method of communication analysis within .the S
oreanization was the the latest develooment of the most

~approoriate technique for examinine the effect of computer

systems on an organization. The technique- was "applied to. - v
the exnerimental and control grouos for five days at the end,.

_of the experimental .period. At a meeting.of the entjre

population called at the request®of -the Branch“manaqement} i

the purpose and method were exolained by Dr« - Conrath - v
followed by a question and answer Session. ‘Conrath was - :
called in to assist in the modification and restructuring of v
the tallv sheet and instructions, and to lend objectivitw

~ud persuasion to the investiration. It was expected that

the\ technique would be resisted and that every effort shoulds

%e .made to encourage reliable oarticioation"

* The soe01flc voal was to measure the usaqe of the

communication tools that the System offers anq compare them.

with the conventional patterns and channels of‘communlcation
within the orranization. The administration of the
technique to both the control and experimental qrduos
provided a comnarison of two like oreganizational units, one
with and one without the System as a communlcatlon medium.
The most 1mDortant result was to be able to doéument the
specific communication feature being utilized amd to . .
establish what portion of the S's tetal commun10at1v¢ - ‘
hehavior was through AHI. : '

L

The results were.reoorted by Conrath"(1973) in a7

"special report. The data, consisting of the tabulated

" Bair: AKW Evaluatiwn

transactions fopr each pair of* communicants were‘codéa by
mode and by participants, and by the relative position and
location.of each particioant in the oreanization.p’ Volume of

\, communication was represented as frequéncy of trdnsaction .

and. the weighted communication.’ Welahtino was-has$g on an.
agegrace gommunication event of two minutes. The averace for"
ths 3 15 minute catnqorv was elaht minutes or four welixhted
tra anthns, and the averase for the over 15 minutes _
catedarv- was 32 minutes or 16 transaction units. Thus, B o
conclugions could be drawn from the data about the quantity . g -~
7s wellXas fHe frequency that interactions occurred.

1

-
1

The -
40% "send n
relatively 1

T modes selected*durine this five day oeriod were
sage," sllahtly less for the Journal, and h
tle for the’ shared file and "linking" modes.

. AHI was no founﬁ.to be'associated with a reQuct;on in .-

'
e

v



e

-

. e ¥ S g

paper flow. Rather:, there was less face-to-face contact
amone those using the System. Telephone -traffie was also
less, bgt not ;iqnificantly; L
AHI was used_ouite extensively for. vertical
communication, equallv as much as paper based *
communications. Those who used AHI also had.a broader base’
oﬁ\contacts'than did those who 4did net use the*ﬁvstem.

}4

" The data*analyzed bv' Conrath is certainly not meant to
be representative of thé communication activity of the
.organization. A However, -it does provide some insight’ lnto
the way in. which tHe Svstem- is beginning to have an impact
uben communicative behavior. The study clearly demonstrates
that it is being used. for the purpose of interactlna

. verticallv and horizontally:in the organization. The fact
that it, seems to, have been selected in lieu of face-to-face
1ﬁtegact10ns, especially vertically; indicates that it can
be used-as a very personal intepactive device. Whether it
retainsg the. advantaqes of face-to-face interaction is a

“.questiof for future research. It does offer many
advantases, such as the recordineg capabilitv, the ability to
reach throdvh barriers to ordinary communication, 'such as
the reEelver s absence Jand unavailability (especially »
vertlcaliw), and the CaD&bllitV to imm?dlatelv ‘transnit. : s

s a strona recommendation is in order+based on this cross
‘section at a relatively early stage in the develooment of a
fullY auamenbed onaanlzatlon .that a follow-up study ‘be -~
done 'in"4 vear e S8 to ascertain the differences in
communlcathggnattenn and structure due to expansion and a -
higher level ©f experiencd. Even though the communicatlon
threshol+ wathpt passed for a.significant number of
subjects, the significant level of communication activity
“leads to tHe. predlctlon that a oneat change w111 result over
a londer tlme Derlod :

o . v “h 3 S
. \ . _
“ ST Interviews

Interv1ews were conducte& at three time oerlods during

“’the'eoan of this study, at the o:}éEQ?of user trainine and

LSystem 1molementat10n, and durine”’the month that -fell three’
‘quartags throuwh the span. ‘The orimary purpose of this - -
technidue was £o supplement the more close-ended technigues
by allow1nq_a maximum freedom -of reéponse The details of
the progeduré and the. nuestlons most often asked are in "~
Anpendlx H .

The';nteﬁvalsbetweeh intervitws was relegated to a
1 A : . . ) s
' .l . . oo .
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“ minimal role due ta'nhe problems associated with this’.
method. Aopointments were very diffichlt.tg/obtain with

‘interviewees, and periods of weeks could pa ’

. Subject finally made himself available. - This was compounded-

* by thé schedules of the interviewers, both of whém came in

remaing’.

Bair: AKW Evalustion -

“

s bhefore’a -

from outside the organization to minimize interviewer
imposed~hias. The results are interesting duye to points:
that are made. However, no analysis beyond repQrting and -

is aopropriate. ’

‘relatine them to similar findings through other Mechniques

It was reported by one or more suquété that addressing
and eiving the commands .is distracting. Many also felt that®
thev do not have enough time to practice using the Systeg to.
achieve some lgvel o orofitiency. This was cfted as a
major detractor. Iz;was compounded by a manual that was
difficult 'to understand. A table of procedures-to follow
when difficulties arise would ‘be most hélpful. In addition
to the. lack of uger aids in case of trouble, the more
sophisticated commands are relatively difficult to learn.
Some felt that it was necessary to memorize the commands to
be free enough to concentrate on the text at hand. ..A
dramatic- oroblem was that of losing work or files, or beins
unable to access them. The terminal was alsor a problem due
to confusion about the special function kewys, and the

‘differences in conventions among the terminals.

-

} Manv indicated a preference for the old ways. As '
oprofessionals, some indicated that secretaries should dqg the
tvping, especially Por the first draft. A lack of . - .
nroficiency at typing is certainly related to this, The -
structure that the System offers was viewed .as a burdeny
formatting text hierarchicallvy, required additional time.
This was related tq. not havine a hardcopy to work from.

The most \important negative response throuchout the
studv concerned Svstem availability. "There were several
reasons for -this. Earlyv during:the period there were tno
few terminals. Subseouently, there were too few lines for .
callineg into tre Svstem. Consistently, there have been.
numerous crashes resultinz in "down-time?, a_pwoblem‘tbat

v : e ! :

BN
L
,

" Down-time is.not limited to the System as a ﬁﬁole”--

‘terminals and nrinters also were reported to fail.

Technical problems associated #ith the use™of the orinter
and 'its.operation were the inabitity to underline, and-thé

lack of control qver what portiongf a document i$ to be

nrinted. , -~ s SN

e

t. ‘.
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‘ U
A qublem resultlnn from .the ewperimental nature of the
System was noeted. Changes. are made period1qai§¥ﬁln tﬁg**/ .

- commands and procedures for ‘usine AHI, many of//which are not
announced or documented.  This was emphasized S an
important change: that should be “made. '

_ Ot er suqcestlons were that prlvacy should be m
secupé for workine documentation in the:System.. A houqh a‘
suhject was pleased wijth the trainine period, initial

sessions should. he . lfmited to a snaller and mor./manaeeable

. set of comma:}# v : . L
I Positiv resoonses emphaslzed the gommu 1ea%1on
caonabilty and movement throush different files This- was a
rt of.the potential that manv subjects’ reqorbed later ' .
3§r&nq ‘the studvy veriod when two thirds.- of the. .users were
accomplishineg "all" of théir work on:it.. ““They ﬁound that
communicatijon with persons removed from the immediate _
environment has 1ncreased "Jn particular, several persons .
on the ARPA Network were contacted and orofltable results
“occurred which would not have bheen possible. ﬁ' :
Most use?s reported that they could see the potential
for increased efficiency. - There were some. reports of =
- instances where the savine in time was slonlflcant Some-
felt: that, there was a liherating effeef on- thetr thinkine-
'ﬁacilltatlnﬂ the restructuring of ddily tasks so that they
could ‘be eff101ently dealt witn/' The use of the. Imlac CRT

+ -disolay s ‘important, in positive perceptlons, “especially

for ‘edi! in purposes. In general, the user population
becime more positive with experlence, and many of the
negatlve domments were not repeated later ‘in the study.

LI

fhe. mext gectlon will d1_'uss, summarlze, and vanalvze
‘the resulfs of“the comblned/methodolovlcal instruments, with
a synergvstic:outcome -- prov1d1n0 additional .insight into -
the effect of this advanced .computer system thrdugh the i
interrelationships "and patterns of the data.

04
s

wo

. . e

B
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g .*’f'}.,A . * SUMMARY AND.CONCLUSIONS

o

_ odnolusions of a’more profound,. philosophical nature.
'Sub1ects were commandeered as observers of their own, .

[ e Y
[} et ' . .. BN

e ' ‘Section VI

: ”This studv reports. the findines encompasSinq a seven
month period durine which~the AHI System was impremented
Users :were trained, numerous problems were encountered and .
overcome, and ‘the oraanization beaah to ewolve toward an @
Aurmented KnowLédve Workshop. . In eeneral the study
sunpérted the- hypotheses. and documented the exoeriences in

s ’ *

this f1rst ofna-klnd situation . : <

N\
“r

owo "Discussionwof the vaotheses
' Overall ~the studyv is cnnsistent with the assunption
that thete ynuld he osvrhometrlcallv measurable effects en a.

. ponulation due to imnlementation of the Svstem It was
impnlicit. that these effects would be .of-a behaviorpal or
"’osvcholoVioal nature, and thevy were. .However, the

directness' of the subjective measures -does not permit

-

{'avior, the depth of which is denendent upon - their level

ﬂ',.mf consciousness apd limitéd to the more practical ‘asoects

of-Yipact, The sub1ects did consider the orasgmatic - i

-characteristics of the new tool “but the philosdphical.

imolicatlons, viewed from this prec1pioe‘of spcdietal

evolutinn, remained obscured. beneath the humdrum and flurrv
of Dedestrian~activ1tv - S e _ .
- r ’ :

More indirect prohes were not, feasible in the

non- lahoratorv _environment with Yimited resources. The
Oroannzatlonal Climate Index was- -orieinally intended to A
' asrcertain the subtle affective and pérceptual fluctuations .

that should™apoear’ if d mare. profound transformatio’,uere to’
nevur, i.en " alone the lines that Marshall Mcluhah -

.introduced goncernlnv mass media.. The, instability of the
.oreanizatien, .the methodologqy itself and the continual

~

oomDressign'of the ugs time’ pe iod. d\e to technical
dlfficuitles, 11m1ted this;tec nique to weneral population
.escrintiqn. The' OCngas the only available indirect
1nstrun nt that tha&llterature search revealed and there

were no ‘instruments that wege adeauately designed. The . _,)*i\

ceneral attitude auestl onnaire. ("T") di4 noti‘detect deéper
changes in the Aattitu inal structures which were expeoted to
caufe a shift’in. the_ verall perceotion 46f. the technolovical

concents .(see helowd .

’
%

i - "“ . - "4. ) «

>

‘Aﬁthouqh.a less_than'desired'amount of licht was shed

oD . . s\_
. . ,
- . : . h ,
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""\‘ . K ] / X - ‘ -
-upon the tﬁ}oretical implications of this extraordinarv
technoloey, more was uncovered about the hypothes_geﬂ»overt

. behavipral changes than was antdcipated. ) £
. . , N e ot ‘: & . ."":-
Hvpothesis One.: Effects on t‘e,Individdal‘ ol

*

As hy hesized, the--cvecle-of events to -produce written
documentation cained flexibilty and. was more timelv
.Increased efficiency permitted the &ndividual to ‘exercise
more-control over the developmenb of his own ideas on. paper
and also to".be more responsive to the formats and
requirements imnosed unon him, The, fact, that one person. was

.

-able.to complete the entire process Qf publishing .a
" technical naver, from orieinal ideas to tvpewritten r
-document ,» Aramatically illustrates the 'impact on routine job

behaviors , R -
™\ That we will ever be ahle to sav that a person was more
creative due to some varlable, with the confidence of an

'enqineer for example, remains auestionable. However,qin

this case the subjects did stite that their thinking was
enhanced, that the structure added a new dimension to their
thinkinv, and’that the Svstem orovided mnemonic "assistance.
Limitations - were more likely to be endéounteréd -at the -
interface between the auemented and non-augmented "worlds®
which were not ready to'accept new ways of reoresentine
ronpeotual relationshios .on paber. The interface limitation-
will diminish in maenitude, but *t is representative of the”
rreatest obstacle this technolory facps “natural himan_
intransicence. . e e '

[ - ‘. o ) “. . » " . : - " &{"

Hvoothesis Two:®(Effect gn Groups e = '

As with the hvpothesizZed effect on'the'inoiviaoalh the :
effect on the communicatdon’ among individuals iwas identifies

" de facto, but the identification of better decisions, 'and
oualitative implications in general, remains elusive. While

future researchers will wrestle- V1th this methadological
oroblem, we were able to clearly $how behavioral -chanees, .
not only by subjective judeement and obgervatio but hv
countine and classifvine communicative qransac ons. The
System was used, ‘it did grow into an interaé¢tion network
that rivaled the traditional networks, and it diqd postivelv
af fect attitud@, The' Avaemented Knowledze Worker evolved’
nanifesting a devendence - ‘he teahnoloy, a systematic

devel-onment ©f methnds for u.* 1 t)e System, and a social
.milieu focus&d through the ‘Sv. ‘om st a Knowledee Workshon.
* The heeinninags of a knowledee :cromy were det.. table as

-
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_+  AKWs were recoenized for accomg%ishino §g§@ledge work where
) they weould not have heen, and basic work{ne information was
increasirhely handled via the System, as Eneelbart DrgQicLed

.(see Section 1, 0.31).< .. . . .
L ’ ', w . R ' T— ' . ‘ S \
Hypothesis Three: 'Effect on the Ormanization ' s

-

a,

* Hayina shown_that communieation channels were rerouted
throueK/the Systenm, .and that this was nercejived as = = -

- accepta pmone aroups Aas an intesrated social phenonmenon, - ®
little more is necessary to0 demonstrate effect on the . '
oreanization. Indeed, vertical communication’ was
faciliatkd, and inasmuch as the nerwous system of an
orsanization is communication amone thg\constituents,;the
oreanizational Gestalt must have exoveriegnced erowth. .
Manaecément did exercise control in the- cybernetic sense
tfroueh the Svstem of its own volitign, and likewise, did

: " receive feeYback." .o - - )
« It was dpmonstrated'that~smaller organizational units,
" * organizations in  themselves, can aceomplish the major : -
Ta portion of their business through AHI, with the aura of an
© ' Aurmented Workshoo expanding vertically throdeh four levels
1of‘manaﬂpmen&, But, aualitative implications, no matter how
indirect, were not derivable Lo show the apnpearance of open
Manaaement_téohnioues,with or without a loss of efficiency.
Fbllowapn studies of this orcanization may conceivablyshdw =~ °
N \§Nore'onen'vertiqal communi¢cation in comparigon to this.data;
nowever, the methhdolorical roadblock remains: measlrementy

_ - of the efficikncy of management. It is-analoecus to™
. - identifvine leadership trait3; &md ch other things which
o are ul®imatély A function of indiv al style. ’ .

@

" V . o
This studv encro?bhed upon a most demandine question -
: ' facine students of oreanizational hehayior: which of the
-~ two forces that comprise an organization, the iﬁdivigual
personalities, nr the structurally. imbedded ongratiens, the
"« "aystem', ane more vpowerful? AHI has _been demanstrated to
Lo be, -as a.minimum, a tool for accomplishine the - imbedded
operations of an organization. - But, in relation to all
other variables, individual oersonalities aopear-to be
. resnonsible for the prenonderance of influenée on the ‘deqeree
to which nositive'eﬁggg}s nan bhe realized. - I

\ v
® v N A T

. iqdivfdual Differences

. _ - ) p o | _
Th'e consistency,of_the data across the different, tests,
‘questionmairfes, and observations for individpal Subjects was -
0 l . . ) ! . “ ) . . ’ - L4

~
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of maior methodolocical importance. . It also hiqﬁquhts the
individual Aifferences variable. An examination of the
population profile, hoth job task que and the demoeraphic

factors (see Apnendix A), and -the System user s scores (see.
Appendix J) did not reveal any relationships

4 ’ ' ~ -

*
It was xnected that age, technical snecialtv, job
tasks, and other factors -would be associa&eé~ui§ﬂy§_ggggLvn§
set of resoonses, for example. AltHoukzh the population gize
is small, we can be reasonably certain that the population

characteristics did not influence the acceptance and

utilization of the technoloey. The question,remains, why‘do

the differences detected gppear between subJects° The only
remainine factor, responsible for score differences of up to
fhree standard deviations, =appears to be indiviQual
differenoe , A

h . : - - ! ]
» A ' ' oo

The delnlstrat%pn of 'a, nepsonality inventory was

(,unq4dered initially; however, the resistance of the:

ponulation to. such a test made it prohibitive. The

:\Actlvitles Index” (Stern, 197Q) is an-instrument that
“potemtiallv could be kiven -early in the evolution of a

Workshon for 'later- combarison with the acceptance and
utilization of the System for each subject. The strone’
force that 1nd1V1dua1 oersonality renresents is a delicate .
area ‘of’ 1nveét10at10n, but one-that must be explored: if the .
System is to be "interjeeted” info.a working environmen

with.a r sonable'eTE;ent of predicted success. The .
_economics- cgmouter augmentationsmav encourage the

utiliZatisp

) nensonalltv teqtinq as .a prerequisite for’/
implementation.

.

&
.

IS

Rffect n GeﬁeraliAttitﬁFv\Toward the Technoloqy

‘The tes ,1nstrument de31pned to detect the more covert
effects thay were hynotheSized apnears .to be invalid, an
imnortant/methodloesical findine. There was no sienifirant
differepte hetween. the mean attiture of the egroups toward
the ¢« eral technolpey. However, all other findines
stronoly Supnort eonclusionms 'about effects. Therefore, it

N

must he ~onecluded that the test instrument was not sensitlve’

to the effects of the AHI System on this Small samble. Tt

- indicates that measurine the attitude toward a <eneral

‘technolory mav not be a reliable method of ascertaining the
soecifin effects on a-small nooulation. The consistenev
between the behavior and the responses to the other '
instruments 4id; however, point. toward stronq reactions "to
specific aspects of the Svstem. "

- , i
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j The Progression Toward Augmentation
ll ’ There were numerous findings con¢érning the process of
o evolutipn towdpd full augmentation, which was reached by

.. “ - aproximatelv 2% percent of the user population at the jJme
- . this studv Was concluded.

IS . .
_ ﬁ;, L A great dea; of iner&ia favoring retention of the '
‘ "currént modus operandi was found. The routihe work methods

% were ingrajined to the habit level, and required some

extinction and adaptation durinq the learning process.

This, vottpled with sual rejection phenomenon," could

haves prevented transition to rmentation; however, it was

,possible to overcome these obst cles in this working +

environment.

< Thresholds were discovered that must also~be_ passed !
: - durine e individual's evolution. 1Initially, a stgrong
tendencv to use the System as an automatic typewriffer for .
“v'text editine was observed for most subjects.  After -,
- . ,. attainine a certain level: of usade and proficiency, subjects.
crossed the threshold to usage for on- line composition. C\»
"oy
AR " A © marked psychomotor development, Svstem transpaneng} v
a was concommitant with on-line-composition. Subsequent to . :

' this, developMent,’a threshold in the learnifig process, the -
individual dealt with the material antNcontent at hand not .
Burdened.with the distracting thoughts Xbout procedure and T
System oneration This tended to free hH} 0, ntaneous, :

v . creativé work while the rules of operation and syntax . :

- remqﬂned sublim;nal -in a wav analogous to the use of '
lanevage in conver®ation. It was. noted that the command
language. is oarticularlv suited to this due to its B
similarity to natural ‘language. Prior to passing throuqh /. <
- . - this“threshold, subjects would report a considerable loss of .- —
_ efficiencyv. When the threshold was passed, it was found - .
o that ‘the hypothesized effects were realized for a majorltv 7
o of the pooulatlon: o .. , = Co

> The. ind1v1dua1s reoorted and demonstrated increased . .
effectiveness. Effectlveness incYuded an-increase in "
‘szlciencv¢ which was reoorted as a reductionzin throughput
ime in this context.  'Howewer, there was no increase in .
* ' quality based on subject judgments. Neither was there a :
168s in quality. - The oarticular test items , which reauired
that the” indIvidual evaluate h1s own Work, are probably not !

.;p ‘ ‘8 valid 1ndicator A more indirect instrument, such as a .
ot semantic differential, should be considered for future‘
. . investiqatlons where quality is of interest.

’ - c ot ‘ .
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wan the teletynewriter subsystem.
found that it was vastly more effective, and there

The-.display subsystem was found to be, more'd¢sigab1e
' Certain individ

als
as some

feeline that full augmentation could be realiized only

throueh the display subsystem. Its power should b

! " avdilable to all users, and it may actually be eas
learn as ‘indicated by the feW'subiects who 1earned
the display subsystem 1v .

Proficiency was foun

use, rather than longevity with the System.

Intensity was mécessary to retain skill as well.

" ‘technique was more effective: -execute edit. F
was closely associated with the learning thr
sonhistiéated augmentation, positive perceptions o

.~ .System,

A - i .- ~ C s ]
» ' . Effects ‘on - Communlpation v

intensity throushout the study’ p(iiod of these,
Message was used most extensively

second,. and shared files. and 1inkinq we
‘little.  The Journal was not used for dial

v ' rather seryed to send documentation and messag

‘used rel

~

& Journal a close

e
ier to
to. use

.

to be a-function of intensity of\
All persons
motivated to maintain a rggular intensity of use were able
to become proficient regardless of aptitude or experience.

The

proficiency test also showed that an alternative editing _

iciepcy

olds to more

f the\

and the amount of communication,facility usaqe

£

\\\}hé communication facilities were used with‘ﬁncreasing,

Send

atively

e support but

The

_.bositive responses-about the effectiveness of the“‘w-~w~
uummunication facilities corresponded to higher use.levels.

« .. AHI did enhag
: ‘however, it' did ndt
/ . dynanics.

scope of the on- line community was important -- a
tHe population did not have as large a group Jdf on-
rgcipients as others:. Some gcommunication increase
peers was related to the "copmom enemy" problem, i
.Svstem was a challenge to al
about common problems.

" M - . k]

ce team activities around a_common task;
affect intergroup communicatlon, or ‘
engender any positive trend toward more ideal group
Communication through the System was dependent -

s upon need, much as it is through traditional channels.

The

sub$et of"
=line
amone
.e. the

users generating discussiof

Some. channels were Opened with persons who otherwi¥

would not have been contacted.

more timely transactions than the control group.
. ‘ } ‘ - \ :

e Béir: Akw Evaluatibn

The System provideg the
informational incentive and made the contact possible. .
in eeneral were found to have a broader base of contacts and

AKWs
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o 'Recommendations for Augmentation

The more practical findings provided the basis for .
establishing certain prereaquisites that seem necessary for
the individual® to begin to become an Augmented Knowledge ks
Worker. The prerequisites are based primarily on subject
responses, the proficiency ‘exercise, and observation of
behdviors. It is recommended that they be met whenever
computer systems are to be employed for the daily ‘
“ccomplishmqgt o Pknowledge work. ‘ _ ,
. The necessary hardware must be avalable and" in .

- dependable operation. The lack of this had a negative: .
effectgpn those who were tryine to learn, under pressure,
and pafticularly those manifesting an attitude below the .~
mean. In a minority of caseg this had a strone, deletepidus

.. effeect. The unavailability of -terminals and the ‘inopefative
printer weré¢ .cited most often as'-negative factors.. System
down-time remained.a major obstacle throughout ﬁge period,
evén. though down-time is characteristiciof experimental
systems. At least every effort must be made toward System
availability at predetermined times. . ' . S ‘

. Introductory and self explanaﬁOry documentation is
necessary.: The lack of a referegce manual and a "what to do  ~ '- °
in case of" trouble manual posed significant problems '
initially. The number and variety of joperational
difficulties and failures require that an extensive
reference manual be made available at the outset of, usage.
- Many of these problems, it should be noted, were with the
- ARPA Network and ipvolve retaining. a connection to the
# . System mainframe. o o .
Training could_.help solve this problem and could:
"relieve much of the initial frustration that was noted.
Supported by reference materials, small classes, and a A
structured course, training could speed the individual's T
progress. It was ‘found that highly .motivated subjects could
learn with minimal training; however, the negative reactions
‘of others were prohibitive in some cases. ~ SRS
. o Trainineg must .include some inddbtrinatién”aﬁout”ﬁheV
~urpose and’ definition of the System. It was found that a
minority of the subjects understood the concept of full
augmentation, which appears to be necessary to realize the
full System potential' for any individual. Experience with
previocus computer technology interfered with this
understanding, limiting usage to text editine in. some
- subjeets’. ‘ \ A : .

BN
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It was demonstrated that consistent effort igs required
to become proficient on a basic level. Thdse subjects who
had lapses i use exceeding a week were man rkedly less:

) proricient than subjects with similar "longtensity". Some .
of this problem would’ be alleviated by allqting a specific
daily time period for practice.

) . : o
¢ The,sphere of available support personnel for the .
individual was found to be very influential. For

3

individuals who responded most positively, this was found to‘

“he gomposed of managers also who were users, and pedple to
help, advise, console, inform, repair, .maintain, etc.
Positiops should be established to ensure thate persons are
regponsible for the hardware, software, and training, .

- particularly. keeping users informed about changes in command
lancuace and other operating functions ) |

Standard operating procedures were found to be
necessary to establish what tasks should be done on thé
System, and the structure and methods for accomplishing.
these. tasks.
to establish these procedures and affswer some of the
questions. raised7

-~

v . r »

o Recommendations for Fifther Research

\ - .
-+ There is a high probability that attitude will be an
indicator of System effectiveneSs for a prospective
individual user.  Those subJects whose responses to /S
questions about effectiveness, anticipated attitude and
retrospectiVé attitude were significantly below the mean, -
~lso did below average on the prof iency test (see Appendix
J). -Althouegh it was not statistically significant, iihe .
, general dttitude toward the technology was also lower for
these subjects and for those who were scheduled to be users
- But never initiated use beyond the training sessions.. Thus,
’ atLitude pretesting as well as testing individual :
dlfferences (discussed above) could cohceivably be employed

in’a reauirements analysis to determine AHI's applicability
tn another en}Aronment . . SN

Personalities are such a significant factor in System
usé, as discussed above, that extensive inwestication ¢
correlating personality with System utility would be - of
ereat value. In this specific case, the OCI should .be given
in one to two years to ascertain the effects on
organizational climate, which -is based. on aggregate

interactions of oersonalities and- their environment. It
’ ~ _ . ;.‘
] v . . . ' . - et ) .
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.been attained
documented team collaboration,extended to the organization.

should be notad that it is not necessary to compile data on
individuals if this is offensiVe ,
. Y k=4 (ta

The- Communication Tallv analvs1s should definitely be
rosttested, The time frame should be similar to that for
he OCI;.h6;Eker, it is necessary that the entire, expanded
oovlation passe the communication. thresholda. It i§ at this
D 1nt where ‘the individual has experiencéd on-line

“on 1ine,communitv, that we can quantify his comMunicative

beNavior with Vvalid results. To wit the examination would

. he bf the true AKW. ~ o
| | o | * L n i L ] .
. ' . ' Overview-

\ oo . . o

: : .. . , . \
The qualitative aspects of the hypothesized effects

were not entirely substantiated; howbver,pth%y may be with

---tional time, methodological research, and Svstem
develooment.  AS this study shows, the population .

experienced an unorecedented flexibility and 1nvolvement

with textual  information thi ough the ut1117ation of nowerful

auomentation tools . ¢

- @ ¢ ! . . , ) _.'
<. The tools facijlitated the constructidén Bf*a dynaric
information soace which was $hared with the on-line:
community. The communication facilities” were employed’ to
create new . oatzirns of communication that would not have
rough al¢ermate means. The résultant’,.

Vettical communication was modified as ‘new channels Wwere
onened and- formal ohannels were altered from the traditional
patterns. o : [ .
b :
> The subjects' experience was analogous to traveling
throush the dynamically structured information space of a’
geographically dﬁstrlbuted community of knowledee workers

- With such raoidity and ease.[that it was almost addictive.

The dramatic. changes in the work methods and communication

“within this- -poopulation, in the time span of seven months, -

indicates that Peter Drucker's "knowledee revolution" will
arise from the use of svstems such as AHI. At least for a

-population of rovernment sc1eni1£1ciand engineerinq ,

nersonnel AHI's potential is beeinning to be realized as
that whach its desieners.at SRI .intended: a revolution in

- the communication pnocess”in the broadest .sense.
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e %
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‘ - (b) agreE“ R
. ) stronglﬁkdisacree
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(e) -diSaaree". e (d)  stronaly disazree
.o : ; ‘g
6. In eeneral comnuters are. reliable.\’. X v
T ) ’ (a) - strohnly avree - (b) aqr e -
) . (e) - disaqree "~ (d) " strongly dlsaoree
7. Comouters can save 'a 1ot of personnel tlme when i
. apolied to dallv work. : "
" (a) stronqu acree. (b) aqree ' ,{
(e) disaaree" o - (4) stronolv dlsaaree
~_8. If a proqram were wvitten ane deploved to handle my w}
-.aily nanerwork ﬁ@ would- be of t emendous advantaoe
) ~ Bair: AKW Evaluation . ' o e Page 95
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(a) ¥'strongly agree S éb)\ aqree‘ R
(c) ¢t disagree ; -(d) strongly disaqree.
L9, Prlvacv/cannot be maintained for information stored
’ in bomputers. : : : W SRR
(a) vstronnly arree " (b) aeree -
( ) disagree - (d) stronqu disagree

~10. I would not be. bd%hered by a lack of privacy if I

"used a computer for all .my daily paperwork (i.e..my

fellow workers would have adccess to all my written
work) . .

" (a) sErdnélyiaqreeA © (b) agree:
._'_(c) disagree = C(d) stronply disag‘r‘ee

11. I would not‘mind entering all. my written work into
a computer system for’ future use.by myself and access
bv all other persons usinq*the svstem.
(a) strongly agree -~  (b) agree
(e¢) disagree o (d) strongl¥ disapree
o o
.z. :I think_that handertlng work for ‘typing or for my
own personal use on the.job is a primitive method of -
d01nq;things.- ) . v ] .,
v (a): ~stronvly agree- \ (b) agree
(c) -disagree : . (d) ‘stronvlv dlsaqree

.

13. I Qould flnd it advanta ous -to be ab1° to store
and then retrieve for future use, Daperwork and other
written material of routine value tq me.

(b) asree
(d) strongly disauree

(p) - stronrly agree
(¢) dlsaaree

) N
14, A sOftware system that would essential)ly replace
the paperwork activij ies of my “secretary would yiot be a.
iqn;floant improvement over. the present 31tua ionm.
o . ,
< (a) stronoly agree ~ (b) agree -
"~ - (e), disagree -, . (d) strongly di'sagree’
15: Iypi q my. own . paperwork Jnto a computer\system
would both me. .
T T < .
(a) stronely agree - (b) agree -
(c{ dlsaqree S (4) stronvlv dlsaqree
'AKW~Eva1uation - o o Page. 96
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subsequent ocessing of prosgrarms.g .
| - : ' : ’
(a) ~sYrongly agree . (b) ‘agrée » ‘
(c) 'dJsagree' (d) strongly disagreer B
17. 'Computgrs- are excellent for loadinp, storing, and
manipulatinf textual information (eg. letters, plans, -
reports, et . . ’ S .
(a) trongly agree ~(b) 'agree
(c) isazree' o (d) . stronqu disaqree
-18. Compufer technology.is not at a point where it can
- provide a pervice to non- programming personnel through
the use off on-1ine terminals. -
& "(a) ~sfrongly agree . (b)’ agree ““““ .- ey
Y (c) disagree . - -/’\ S (d) strongly disagree - ot
§ S
19., Thin ing could be a1ded through the use of an s
on-line cpmputer system given the appropriate software. : "y
(a)) strongly agree (b) agree - ' IR
(c)/’disaqree ' (d) strongly disagree
20. A computer system that was installed here to’be
used in placg of pencil and paper.would: receive "
excellent acceptance. . ‘
, ,*’(a) strongly agree ~ (b) agree : S ,
. {e) disagree . (4d) strongly disagree . e
) 21. The average - person does not have tHe’%atience to K
: use a computer }dwaecomplish jobs that ‘have due dates.
’ - (a) strongly agree . (b) agree
o . (e) disazree () str gly disagree )
| 22, Most & Irs in tﬁe bperation and senryice of
Ion -line system are due #Q human error.‘ v
. (a) stronely agree  (b) agree B 'Q',-. S
(c),iﬁisaeree Wawmi_wa-ﬂ(d) _strongly. disaqree ) .

23. A person must have a sound basic undehstanding\of
- .computers to use even the most elementarv program with
success. - ‘ e ‘

»
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v ', i(a) .strongly agree% - (b) ‘agree
oo (e) disaqree o (d) 4strongly disagree

Zf I think it is much better td enter text into a
computer where it would be available for revision

s rather than having a secretary tybe 'a new coby every
time revisions are made.~ -~ , S

‘

(a)y stronqu aqree: (b) .aeree ;
, (c)' diquree . : - (d) strongly disazree

. 25, Usinq a computer as the medlum through wh1ch to’ .

interact during. conferences would hot be an advantage. - '|
. over direct interaction without computer assistance. e

_ T (a) stronaly agree»,. (b) agree ’ﬁl‘( e
S (c)ﬁ dlsaqree }ig;. (q) strongly disagree '
. . a«
26. . Havinq a'computer term1na1 at .My desk’ for  use at .
my convenience wouLd be tremendous._,- - : :
(a) stronqu aqree, - (b)Y agree’ T 3
(e) . disazree _‘7 - (d) stro y dlsazree

.27.. Text edltnnq is an excellent applicaﬁion of '
e computer technolozy. ”'- \ e
_ii(a)' stronzlv agree.  ‘(b) <agree A\
T (e) dlsazree - - (d) strongly disagree

28, With the.great complex1tv of problems today the'" _
g decision, maker could well use a computer (apppoprlatelv .
ap Droqrammed) to present his thouqhts to others.

(a) stronqu agree . (b)/ agree .. N

(c)-. dlsagree ve el (d) 'strongly disagree ' ‘.

- 29. - Meetings would be areatly facllltat by hav1nq am\. N
aqenda dlsplaved4on a TV 11ke on-11ne term nal. A \\\\;

N /‘ .. / - - 1‘; .
*~"-} a) strongly agree - (b) aqree '1_J' _ R
0 (c) disagree ‘Y‘ (d) strOngly ﬂisazree o T
v 30. U31ng.a TV-like terminal as a "blackboard with .
- memory" during meetlngs ‘would increase the produﬁ%&vity — :

of the meeting signlfiCantly.,- ', \
' " f,)(5y7 strongly agree (b) aqree o IR S
(¢) disagree oA {d) strongly dlsagree ' v
. : S v o o A _
| | ;- 4) )é; ‘ . . - : . ,'“
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- INT} LLEC *SYSTEM:~ We ‘need to kn'ow your fspecifiic opinion of

AHL £lp us determine its effectivenéss. T y to allow

) =for the-fact that the System has\ been exoerimen al and. will "’
" not._bedome a ervioe until the Fa L\when the Ut%litv\is

evaila“le - : \\\ ,

'TNSTRUCTIONS Please rate the app opriateness/correctness)

'ﬂ-of ‘each stéte ent by selecting the best answer- and marking
“.1t with pencil on the afhswer sheet provided. Answer. ALL
1 ueétions C mments on each of the;questions are welcome

The AHL Svstem is everythinq i€$was supbosed ‘to be.

) e e r Y A )
\“h%eu .: A. f‘ A pendix E
af' fuesbionnaire (and nercentage 1StfﬁbUti°"S)
gﬁj o . -\ .y .
: ":QUESTIONN ARE (775 -ON THE USE OF THE AUGMENTED H&MAN -

N,

"gi o+ w16@:fg,q Lo . 35 ., .,. 53. . 6 . , . A.‘
TR ,&a) stronaly_ (b) aecree. (c) neutral (a) disaqree_ S
: o agre® . ) o e
T&e),stronzry.‘ s — s /'
c oy, disasree- N S T )
".ﬁZ.}yxhe Hopel/yée the AHI Svstem the~more I 1ike 1t.
R T = 11 SR B o o
" -ifa) stronely (b). atree (o) neutrdﬁ. (d)ndis'qree >
.. . agree . _ o N : S
. !‘ . ) O B “ - . . <. . . '. . %‘*3‘, ‘ *‘..
o (&) stromaly Tt
ooy ¢y disagree . . Lol A\
, 3. The fgotal throughput time- for my’ tyoinq (time to flnal
‘ coov) is subst‘nnlallv less with thp sygtem (@;ven -
evervthlnv is runnlnq) ,
B 12 . 53, | "«-17..5‘a S 17
- (a) stronely’ (b)eaqree'-(c) neutral (d) dlsagree
R agree \.\' o L . - . .. -
0 o . . \ R . ' ) ‘ . .. /.\‘{”.
(e), stvonulv L o L T
-d';aqr e - S ‘, S . . S
. B A ' § - co s
¢ b, T na ; ﬁ%td oenc1l and paper mbch 1ess 31nce I learned
T howtouythe AHT System. . L Y
- . ’ . ’jv Lo . . ‘_? . ’ ‘ |
S '..,; ./ IR "7/'[7'-'1 SO ‘ ';\\\. X
T S8 . = wo N o S s Ty
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QQ’-’} Coa B .Q B v

R T w729 .18 :
- (a)*stgongly (b) arree (c) neutral (d) disagree _ <:7
agree . , o ' ' C
.0 . - ] R NN : N\
‘('e) stronely N / : :
Aisaeree . E S - Vo ;!

/’f'SZ The only reason I would not use the AHI System\is
because I do not have material to be written/prepared.

; . A : .
"0 | 29 18 ! S o
(a) strongly (® jaeree (c) neutral . (d) disacree
agree L P Ve TE :
6 . . " * . .
.(e) stronely »
\ \disagree L ,
" g“ \ N
o 6. I beligve that my work is of hig er quality than it was
' , .prior to the inwtallation of the AHI System. . ;
18 R 6. . .0 L S
~ (a)- strongly (b) agree (c)hneutnalégid)‘gisaqpee E -
: allree S : . . 7
0
(e) stronely . S
- . disagree™ ~ T
' 7. I think I am more efficient~and therefore accomplish
/. more in the same ‘period of time than I did before-the .
~ .System was installed. ‘ . ‘ o . o~ .
. 18 | 29 . 35 - o8 A
" (a) strongly (b) aeree (e¢) neutral (d) disaqree~
' aoree : .
. (e) stronely ’ : . N
/ ©  disaaree : .

o V.

8. My experience has been‘;imited so far, but' I expect ‘that .
- my opinion will be more Dositive with additional usaze.

VI |- B L83 236

- - (a) strongly. (b) acree (e) - neutrax (d) disagﬁe

e . agree SRR : - .
- . 0 K - - a< "-.-"‘_ - Y ) ) “ ’ ~/L

(e) strongly - - S ‘
disaeree . -

o Bair: AKW Evaiuation" ' o A .. Page 102
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. . (. . : : :
9. The AHI system is'an advance in the state-of-the-art.
: ¢ ’ . L e
. 18 . 59 23 0 o J
) (a) stropely (b) aeree (c).neutral  (d) disagree = =~ . ‘
. aqr'_ee" \ ., . .' - - ) N
.O ‘ § . B .. . .- ) . ) .‘ : §
(e) stronely o R - ' . '
-disagree ey
. L " , : : - o
10. I think AHI will improve my effectiveness in almost A N
everyvything I do that is job related. _
6 .. om0 w L.o12 )
_ (a) stronely (h) az#ee #e) neutral (d) disagree
aaree , : A o '
. Oﬂ o ’ \
(e) stronely, ’ \ . ,
'/disacree . e ‘ : N , : . .

11. It is. unnessary to. write out anythinw when the AHI
svstem is available except for thinqs like poutine forms.

L0t 29 e T
(a) stronely (b) agree (c¢) neutral (d) disaqree P
. aqree ‘ . ‘ E . . ‘- ~ . . . ,
.. , O . . . \ + L. - . . . - :
(e) stronglv . : , c o
"\ disaagree . § . T T, .
, ! S < L S
‘ 12 AHI will result in increased effectiveness. for anvong .
o who, uses it to accomplish his paperwork activities. .
| 6 . . 53 . ‘29 12
(a) strongly (b) aeree - (c) neutral (dJwdisarmree )
; 4 : - ‘ T ' .
e . P ..ot
(e)
Y |
13. Afiter a reasonable amount. of training the EVeraqe
‘ oerson an use AHI with relative ease. ‘ _
/ P (N 6 -6 s g‘
- - (a) strongely (b) agree (c) neutral (d) disaeree
S ' agree ' L o _
( ) O . . N . . .
e) stronely R _ o
disarre - : o -
L Bair AKW Evaluation '* o ‘ “’ ~ Page 103 N
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>

C .

, /.
14, " The system 1is effective for all the kinds of tasks I
perform ‘on thé_ job. - - . .
0 . w29 - 2h ‘. e | -
(a)'strongly (b) agree  (c) neutfal +(d) disagree
agree . - . - R R /
" 6 R ‘ ; s . ' o . . ! . ~ (W ‘
(e) strongly. L v RPN T
. disagsree - . A' . L.
15. AHI enhances hy ability to think about. the written work
I am doine on the svstem. o
\ ’ | ' / - - . ‘ - ‘
~ 12 S Y A 23 S8 .
~(a) stronely (b) agree (c) neutral (d) disagree L )
agree . _ o S . N . Ta
N 0 _-fl . . . . . i LS _' . . . j
(e) strongly a , - o SR R
- disagree’ o r ' N
16 File sharing (readinq and/or writinq on othens files)
is an effective wav of keeping informed.: "\ : T
w a2 o | .
(a) stronqu ‘(b) agree (c) neutral < (d) disa¢ree v
agree .. _ . - /:/
(e) stpongly; ~ o cr |
ot disaqnee » o 4‘_ S -
17, The Send Messace feature has been a useful tool for
: communicatinp with-other users. ; : e,
8. 29 w6
(a) strongly (b) agree (c) neutral (d)
~aaree . . :
0. S . -
(e) stronely .. ‘ . -
. dlsaqree L IPRE |

.-

4

18 "I have been able-to Lnteract with other users mere :
readily, desnite qeoarapnical distance i some cases. ..

-~

5 ( . R
: _,{4 18 18 . 53 o 12 T .
;" (&) stronely (b) asree (c) neutral (d) disaqree )
. aegree ‘ : T o
(&) strpnely - e
. dishcdree oL : L . Q./-;
- AR - o N
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- i . . i ! ,,"" . ‘ b "U. ' . - . . v
* ;‘H ) L . i
. 19, Better. tralnlnq and/or traitigq,m/lerlals would have. . —
improved my oolnion about AHI .
\ . . - ) e . .
' o 24 # 563 ‘. R TR N
A (a) stronegly (b) _aeree L 1\ (d)- disagree, - ‘ ot
) ‘ .gree T o o N S
N . . S - R /
(é) strongly S Tx,f‘ e o -
"disagree A "77 . Lo e "
INSTRUCTIONS: Please séiect or prd ﬂde the best ansWev and L8
.~ mark it on the answer sheet ’ o¥ o AR
: - 20, Whleh térnlnal device do you fﬂnd the szt effectlve to
use?. . _ Pl e
. ) . - . / " | -
o l‘] ‘.,‘ - } u7
(a) execuport - (b) IMLAC CRTs (c):ITBM. Selectrlc
~(d) teletype ' (e) other--specafly S v .
21. What oercentage of the tlme is:a terminal avallable for' i\
use') k Co : . ‘ C e - Iy
. 53 o 6. S I - B 12/4/' . NO L v o
“(2) '80-100% (b) 60- T9% (o) Wo-59%. (a) 209% o ) ;
<’ . : ’ “‘ ‘ ‘/// 3 *" N .
(e) less than 20% 4' 0 ‘", o ///
22* ~What percentage of the time is thé ‘AHI system availabe~ ' 3"\§s\
. for use to you if all hardware is up? _ T~ ~
. . (a) 80- 100% - (b)-60-79% (c) 40-59% (d) 20-89% . . '
’ 6 L ' ’ . ., \.\
o (e) 1ess than 20% | ' . - : \:.
’ ~ 23. How manv hours a day on.the average do you use the AHI
System“ . ~ i LT
. e 29 . 24 18 \”\\;’~-' B
-7 (a) less than 1 (b) 1-2 hrs (c) 2-3 hrs '(d) 3-4 hes =~ - ;]
-7 (e) more than 4 hrs : é/ﬁ - I R - o
[ (’ . P \
_ : A s R o, | K
AN - - . A L - S ‘e,
o « - Bair: AKW Evaluatiqn : s L R © . Page 105
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_ Appendix G

' R ’;“'" - Proficiency'Etercise‘(T Yo . -
LT eoftotensy B L AN

INSTRUCTIONS: “We would 1like' you to create a file  * \ e

i : called EXERCISE, Copy all of the file called copy from ‘the
o RADC .directory into it, and then edit it to look like the ‘' \ .
S clean version that follow At the same time.we would Iike . °
to have you answver the ohestlons that are posed. herever . \
ouestion marks appeatr (?) fill-in the' appropriate number for '\
, .you. Where dashes’ occur -- substitute an X for the set that . '\
o best indicates how you fegel.  Thank you for -your “.ﬁ -
cooperation. As. soon as \you beg ~tyoe a control T .to
"record the coriputer time on your: h rdeopy (in addltlon to - .
the clock time that you record manually)./- E
. ' To ace ratelv record the time necessary to complete the
oy T - entire exercise, type a "control.T" before you create the~‘ IR N\
: EXERCISE file and aft\r you complete the Tast exercise item S o\

N - We,woqld ike to know what commands and procedures : o
peonle .are using to agcomplish tasks'like this exercise. - <
This will help ¥s in the trainine, sessions for the next : S
group as well as\ecive us some insight into what ‘parts of the

" AHI lancuare you'are the.most copmfortable with, To aid us;
-inthis please «ive your Execuoort hardcopy of this exercise

\%N\\'.E: to (either Bair or Stone o v - - .ff

) RS p UNF‘DITED TEXT that 1s in (RA,DC COPY ) o T
- o v - a . . .. . ~

Ty S " We would like ya to do some spAcific thincs with the
. . following information to see how efficiently ya overate in,
~the ahi system. 1 hope the instructions are.sufficiently
clear 'so va will, have no difficulty inunderstandine what ya ™~
are to do. this exercise was Qexdcrted on ‘the
~+  execupotrtterminal. There are no correct answers to any of (‘Sf\
.~ the .questions, but we do -to want get var. general feelings-.
. - try dand wrok as rapidly as is comfortable for ya. if va
¢ -« have time interruptions please not they. (Continue to read
’ the instructions, then come back and replaee the dashes with -
an X at the, aoproprlate answer.) S

-

I have been us1no tpe ahlusystem for - moh{hs 3
. .. . - iy \
T ] . - ) . - - B ‘ .. b . ' ‘

~ ;

.
2
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/

~

c ti st;arted (1) f S 3

'- " /Time s;"r "'>d,:"(?‘)--' B

eomfortable wit‘ the ahi lanzuaqe

-ﬁstronqu:agrag --aaree --neutral --disazree o o pj-_
-=strongly disa qee ot e PP :
\ the ahi svstem is hélpful in myevervdav wo\k\‘ BT

_--stronkly agree---aq ee --neutral --disaqree
--stronqiy disaaree . o - | /
m

~

.'.
-

' time qompleted (?)

'CLEAN VERSION

We wOuld/Iike y@u to do some specific thinqs[%ith the
ufolloW1nq information to /see how. efficiently you operate in
“the AHI SVStem I hove . the instructions are sufficiently !

Jﬁf;qlgar g0 "you will have no difficulty in “"de"Sta"di“g what™ = -

are to do. " ( 4 o , . -

Thls exercige was qenerated on an execupqrt terminal a

 ‘AThere are no correct ansyers to any of the questions, but.we b

do want to get ‘your meneral feelings. - Try and work: as:

rapldlv as is comfortable for yoéu. If you have S ZV

“time- 1n§prnuotions please note them SR

!
s L r

L i
_ i " When I an wrltlnz or editinq a manuscript I feg} verv ;
N comfortable wit the AHI command lanquage -y .
Lo '-u—-stronOIV 'eree --apree --neutral d-disaqree
‘ --stronqu disaq ee. . :
Whv’f G :‘;_\/
. .
The AHI system is helpful in my everydav work - _
L ‘--strohcly agre --agree_--neutral_--disagree T
) --stronqu disaqree e v T L gfr
. . /' : . “ ) ) .-_, e ] . - . et “
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"Time cowbiéted: €2) ,'\

-—— - .- - - - -y - -------------P---------------------"--
- . > .

FURTHER INSTRGCTIONS }

Now’ flnd out: yho is on the system 11nk to elther Balr,,i
Stone, Kehnedy or Mcnamara and ask them for some relevant —
‘ nformatlon (tlme, when is next meetlnq, ete.). “ o
Now send the combleted

{le to Bair ysine the Journal ,
\vstem., 7~-> i

Mo rnal System

|
\
\

THAT'S ITH MY YOU<HAVE_JUST_STRUCK.ANOTH.R BLOWvFOR%C

BECT T
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uthrouvn unstructured interview

o study.” " W L %\ -

were presented in cpnversatlonal form. A minimum of : o : 1
.questions were; askgg in order tbo. pgevent unduly structuring Hj o
) : L

.« because they were acqualnted with the- 1nterviewer and the NFT,Z=
.studies beinq done relatinq to, AHI‘& .o '

7:‘&‘ Questlons that were used ( _e SR o 1‘fn

with?

: SR S Aooengix.ﬂ
V .~ Interview Procedures “47 .

fof trained users. .The

’Suhjects' impresslons of Ene AHI System were obtained Sy
rviewina took place at each -

s1tuationywas 1nforma1 and 1nt
subJeét's desk.

_ The interViewer S introductlon was brief Subrécts' ' PR
were 'told. that their imoressions of AHI were qoinq to be “’\h,' ‘f;
recorded, as would later impressions, in order to help - T
"establish’ the effect of AHI. Subjects understood that all ~ T l

new users of\the AHI System were also. to be 1ncluded-in this"

4 . - * . K PR
- I anv subJects had dlfficulty in reskondinq, they were ' “}:Wf
then prodded with ‘questions (see list). The,tendency for ~”“"\gi‘;

_moést. was to give’ a positlue or neaativ@“short response.

Questions were ‘not read to the . sub]ects, but. rather B ‘ \&

the interview.- questions were - modified to suit the

.person, situation; or conversation.\ ;Ogcasionally, QUestans

needed to be reworded for a sub]ect'ﬁ‘comprehension.

A1l responses were aocepte " No dlsaporoval was. sbown ‘ - i
on the part of the interviewer At times a sub1eet was - o« ' 3
" asked to clarify his response Most subJects seemed at ease

~ S : A vy
y R A D ’ . ’ X B Co 9

}

What do you feel are tne qood and bad points of AHI°

. e

Do vou flnd the AHI Svstem is eff1c1ent Qpr weu' to work

. .o i »._;,' _ .:1:;\’

Was the tramnlnv tlme on the Svsbem suffic1ent° .

Do/xa_,feel you qet enouch practlce on AHI° — .

_Do vou olan to use the AHI System for your work’O

Do you llke the’Execuports° . d_ DR ‘_ T

Do vou foresee any oroblens 1n uslnc the System° L ?Z?{” "'/).:
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-

\WHat is hard to 1earn/understand about AHI'P

Qomment about the reliabllltv of AHI

-

.‘QOmment.about AHI's TNLS manual
‘ \ Ik. N B ,lt' ) .
Do you use the'Send Messace?

Do vou eveC*I:;; w1th another user for communlcaeﬁon? e

.

o memorandu s?: p . \:

G e T Do  you write any letters with the AHI Svstém? S

U i, Does-<th 'Jdurnal_SyStem‘heip you-~-to ﬁogkaQrg' .
AT effic1entlv°\\ ' . . ' : ??‘ : -
' ‘ “" For what tvpe of work do you us@ the AHI System'P ”In' o
A 4hat wavs'P i . ET T e : ot

et . c o c ' . i

\ : ' , - - g
"’f -~ Do~ vou preﬁfr to- do paperwork off 11ne'P why? :
' ’ , d g, h .
) - Do you find" sharlng,anéthen_ngrson s flles valuable or’ Tan e
useful?. - e “ﬂx~ S R . Lo
- : \i" Do you like other peopre belnq able to read your flles?
' Do you flnd flle <har1na an asset of AHI'P B : ; PN
r"‘ . / - 0. ‘ '
~Would vou rather 'use penc11 and paper than ‘the’ AHI

_stem°! Why'P Forﬁwhat° T A

~ N\ o
- In yoar op1n10n what are @ome f Yhe best and worséJ
features of. ®he AHI System in relafion[to its ‘efficiency, g
‘o_mnands, and Viewsystem" : ' o P

¥

. What do you feel are some of the maln problems of the
U AHI System? 7

-~ : : s,

—_— * v
. . )

Under what condltlons would you ‘be 1nclined to” use ‘the
, AHI SVStem mor'e'P ' . o S
e ® o : \

Would you use. AHI more often if it were more r'ellable'P i _

If you had- yodh}bwn terminal would vou use AHI more ~ ° .
often?  Would vou want.your own? ’ _ ' . T

())
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. : | ‘ m . ;ﬁ L ._
) ' If ‘you had better command of the System would\y?u use;;' ,
' - it more often? . o . SN y
e Is the mannal/tr:ai%‘p, SDeclf'lc enough"'
- Do you thlnk the Journal System lacks any necessarv
R f‘eatur'es'> : S ‘ ’
| W - Do'vou'outline more whén'you hse AHI to mrite'a papen?
o e Does it take you Iess tlme to do your work when you. useh
- ~the AHI System for papelr'wor'k'> o _ J - .
- e . - \ L4
Have vou'had much practice with AHI? '
How often do you use AHI’ Rezularlv? v __'f
B R Gystem s commands hard to. retaln after a few weeks?
' Would aegevlew sheet helD'>
BRI Do -void- prefer any other computer System that you hav :j
A been exposed to? . 7 . .

. Are vou famlllar w1th any other subsystems of AHI

besldes Send Messaqe and Journal? |

\<
o\ \ \
. l'-\ “. M : , ¢ ' \\‘
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L] » <
.at is tallled? The folloulng 1nterpersona1 cont-
ane to be tallied.”
* ‘ 1) All telephonc calls, ‘ !
o ‘2) All personal. (face-to-face) gral communication (‘ormal or in-
S : formal, cxcept -for exchange of greet;ngs),
. o : .~ 3) All paver matter - letters, memos, reguisitions, reports,_:.
' * pérlodlcal instructions, etc.; cach-batch from ona source is
‘eonsidered as one' contact regardless of thé number of pages. . . .
4) All communication events (except for meetlngs and intéeractions . R
on AHI) arec further Fub-d1v1ded into three time classifications: »
‘less than 3 mins., 3 to 15 mins,, 4r.d longer than 15 mins. These
bimc divisions refer to the elap ed perlod of time spent engaged
in the communication event -@rea ing, writing, soeaklng and/or N S a
listening. E> Sl
L 5) Formal meetings will be: recorded ¢nly by the persnn ca111ng the S
. : . Qmeet;ng,and .the mero used %5, call/ the peeting. can be forwarded o
. l6 ather than having to rpcurd?ewqh dttendce on the tally sheet, .
o

mattor s divided into twg eategories. One .concerns .,

; r that is generally addressed ‘and doass not demahd the a

o - e attention of any particular recipient. -The other involves.
L, JU . ‘communications that are aaéregged §pvc1ally to the recip1pnt ‘
o and require his attention. * . . _ . v -

“How 1s the tallylng done? = . o T : : i
1) After you have éngaged in a phone call, a face tn—face { e
ST ..Mteraction, or with paper matter, first recdrd theé name
\ - ; or\ndmc of tée other parties invplved -6n the lefi-hand
C "~ side of the tally sheet. TJTf a person haes already been .
. - ) “.listed on your tally® sheet, you necé not do so dGain. »Yoi
< . : -0 . mérely recoru the *second -and third connunlcatloﬁs oppoﬁzt@
K ' ) his nam2‘in: the aspropriatc coluin. | : egen ® . .
' " . _2) Please identify -the pcrsons unambiguously so that’ ‘he or shég .
: - .. cannot bc confuscd with anvone clse. )
3) To the right ‘of the person's name with whom you-c0mmun1catod,
‘. - &earch for the’ appropriate cblumn accorclng to the mode of
' communlcatlonfand"thn tlapsed time of the..cvent. .
_ 4) 1f you initiated the conmvnl¢atlon, mark an "I" in the
s .. ‘ dpproprlnto columa. If vou received, or at ledst did not
g N initiate the event, wmark an "R%.in-the apprépriste ¢olumn.
e : i v Note, cach communlqatlon\gvent should be recordud with . .
ot : either an I or an R. I{ in,doubt about wvho initiated the - . T,
. . communlcatlon, use your best. judgment, but please record it. ' . ’
e 5) If there arc notl enough rows on your tally sheet for a ety
- - .ngcn day, plcase get apother tally sheet from your
PR PO ‘. rcpresentatlve. ' K

I

-

- - - -
- - . .- : .
: . . ) . . .

ABSENCE: ' If you are absent from your job either because of a R
N ; business .trip, illness, or holidays, the fraction of . :
. : ) . _ the -day that you are gorre (1/}( 172, 3/4, 1) shculd : ,
- o 7 . be recordcd at the bottom\of tHc tally sheet.;
Remainxng gucstions should be directed to the rﬂpzeseﬁtutxve who . e
distributes and collects your- tally sheets each day, or ¢ S e o
.to Dr. Conraf.h or Capt. Balr: who can be reached a:: ext.d3557 . o 'y

 Bair: AKW’Eva_i'uag,i_oh‘f' . I | VPazé' '11'3..'-

R

. - -

o . . .. v',“: B S ' . . ot : S “ IR o
P i R . S - o 5 ) R .
, N . »' . . \ ) “‘_ ! . P , . B ‘ . v .." .



. .
Individunlly’

akalrd o

<.

Cenerally

Comrunt cctioéx_;

Y

N

r-
.+ Pace 4o Free

ya

., Telephone

I . >

- -, Appendix I-(contmuc-d) ‘ i
. ‘lbneér
-then 15 -
minutes
L3 B .
L
< . -
el -
] ninutes
< o
| -Shorter - ‘ .
"then 3 7|
\m:utec M :
longer e
tbnn 15
iputesn .
by m 5
¥ ]
[N
- .
g .
s
1} .
<.
‘ 'Sz'sd"l';erss -
g\ Jq*nm;l ‘ |
faStudrea -} 1
. Veettnzs | | .
| -donzen - ol
£} throil )
i} _minutes M}
L1 3tel5 .
Pd minlu,tifc ’ 3
. Sborte\r
31 then 3
nicutes
Lonser \
‘thon 15 .
: riputes
w1 3 t0 15,
d] rminutes
Y. Suorter
4\ than 3 N
nutes
. vs’ . .
E" ’
oD% :
e @Y
5 |
ol )
LY ‘," .
S ) LS

_Page

-’vl‘

| for Received

-Put aa g fo'x; -In;thtad C&;xﬁ\}cntlioﬁl

.

/

is Catey”
. L]

TMre ub_aént from work (leave, TOY, etc. yoa t




) .auuﬁo- asa uoﬁcm nuua ucnuawncoo un o3 vo-noﬁu uoon wmn.huwuuaom*

hu._"mcouwco.u - o muomounu huancuucu - m mﬁ:oﬁ Y .au?mwuo.w - <«

CAN

s°8

871 %

8t

9

8T | € -

1 67

1107 1=

8

Y | e

08°0-

-

ge 0

=

£9°0+4)

2| IR
91 |

‘.Nﬁﬁ./éf.

T | @

y;

15°0-

s - . -

e ] ¢

4 7

¥

€5 ] {16°0-

et
i

8€°0-

14 S22

20°0+

15°0-

16°0-{

ninlaeloln

20%0-

™

80°z={s€"1-

o |

Z1 0+

164041 20 2+

90" -

90+

w_:.w.?.

)

v.wom.

¥S9TQCTaRA \,

-t " -
¥S310

\V 3Is3L ﬁhoco._"

*3sanf I |

115
3

o

-

“Page

3

I3

AKWZﬁValuatiqn

v
.

'
‘

.
.

Bair

S

m.
3
3
.
i

".[j Q




o -'” - Aopendix K
A . , -
The Limits of Exﬁﬁ?ﬁmenta} Cohtrol' Reorganization

id
..

\" ' The population membershio was originally determinedey
tﬁe organizational structure at that time (over a year ago).
It was not expected that there would be any major chaneges

other than attrition and a few transfers.. However, this has .,

not béen the case and this anoendix will deal with:the
exceptional events that occurred and-the implications

T . thereof‘. . SR - ,/- o
T e . o
e P Section II of the report’ deals With the spec el

‘.ttention eiven to the nature of the pooulation as a whole,
and the comparison of _the control and experimental groups, .
A great deal of care was exercised to insure that S
: differences based on organizational strdeture (especially"
» ' -, manager characteristiecs), demographic data, -dnd - the kind. of -
R / jobs performed by t e respective groups were. not '
+ sgienificanty/.or if they wene, that this was olearly
‘ established for the data analysis.- The checks.that ‘were

e . the population was essentially homogeneous with a few.
: exceptions sueh as sliehtly more programming in- the control
orofile. : A s r ;

) qroqpajoj

i

" . How ver, a reorqanization was directed by management
' ap Jroximately six months after the introduction of the
stem. to the user croup, (anproximately one: month before -the
Dosttest was given.) Manacement was not changed, but a
=y ‘'new’individuals’ were brought in. Fortunately,“only one .
.. subject in the user group was moved. Severa individuals
L -l were broughgkinto the user organizational urfit posing a |
» ‘ problem exp rimenta&lv. these .subjects were .simply not -
AR -Jinéluded i he cont fed auestionnaire ("T") population. -
e ‘The subject -who did leeye was given the posttest at his new
ee Gt location where his job had .not substantially charred. (The
NG "Q“ contenf- ques ionnaire was ziven to all users; however,

' ‘not ¢onfounding”because the "Q" was a posttest only. )
| .“ Eiwh members of he control qroup were, transferred to
" new locations within the.same Division (see the '
IR -orqanizational landscape) and 3 départed entirely. ‘An ¥

., ! attrition level of three (about 15%) is reasonable with the

h

statistical

The loss lessened the siznificance of th

o

" . . 7 : N ‘l . . A ) '_ . L ' »y /*
i I ‘ \_:‘» ' ) ) | R ’
- Bair: AKW Evaluation._ Lt - - Page 116
; ;‘\‘ . o . o
‘ . _— 1 24 /
- R — .

‘made, inolqdinq .the OCI and- thé Job- Task: Type, showed that'~'

umger\of the subjects at the basic level were moved, while -

“

- - includinq those . were moved into the’ user group. This is. -

time period of several .months, and is lezs than expected1.. f';}
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analysis, oerticularlv for the t. tests, however, the

analvs1s was. still feasibles — // ’

-

Compensation for the transferred ‘subjects offered

little problem. It simplv involved eiving them the posttesbo-

at their new‘location. Little change was noted in the °

-ovérall job situation. Since the change was late in, the

experimental period, even less probab.ility of spurious !
effect exists for the controlled portion of the study. Any
effect would be’' in attitude' toward the organization, to’
whirh the "T" oguestionnaire is not sensitive. i

Thelcommunlcation tally analysis was not affected
because of the nature of the.ifpstrument. The tally was ‘done
after the reoreganizationt, with?sufficient time for

' communication patterns tdé settle. There were .a large'number

of different subjects for this analysis than for the "T" °
~aquestionnaire. Those subjects who used AHI for .
communicatdon, purposes were the -sam whlle'the non-user -
portion of the population remained the jmmediate

" vicinity. Thus, &\e validity of the comparison betqeen thea'

system users .and’a>like control sroup in- tefms of

copmunicatioh patterns was unaffected by the reorvanization.

The only companison affected would beWbhat between the

c.ntrol group in the "Tw questhnn;ire and the edntrol qroup}b

r Ahe tally method, whichis not meaningful because the
zroup membership is substantially dissimilar. The
comparison of concern is not affected -~ it involves the
differences in communication patterns between a ‘group usinz
vhe system and a like unit not us1nq the system.

[ ¥

It can bhe safely concluded that for the purposes of

" Lhis studv, no sianlfioant spurious effect resulted from the_

»reorvanlkatlon.f .

N
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